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A typical, compact, dependable industrial pressure reducing installation. Inlet 
; more ‘ pressures to 1200 psi with outlet pressures to 70 psi... outlet pressures to 450 
| yb PEN | yA BI |: psi with pilot loading and ductile iron construction. 
s Illustrated in the foreground of this installation are a Type “P” Model 102 
(“¢ ) \ | R¢ )I Pilot Loaded, Downstream Bleed, Pressure Regulator, a Type “ZB” High 


Pressure Pilot Regulator, a Type “H” Pilot Regulator and a Type “A” Filter. 


. ’ In the background are two Type “P” Model 101 Spring Loaded Pressure 
eee MAXI MII M Regulators. 
RELIANCE Type “P” Pressure Regulators incorporate single streamlined valve 


ke il | : \ B] [ L | ‘y construction for pressure reductions as high as 1,000 pounds with minimum 


danger of freezing. Available in spring, pilot or weight-loaded models with 
cast iron, cast steel or ductile iron bodies in 1 and 2-inch sizes. 
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SOUARE “GEE PIPE FITTINGS 


Here is why. The excellent quality features of Grabler Square ‘‘Gee"’ Pipe Fittings 
are the result of more than fifty years of experience making the best pipe fittings 
— better. Your order for Grabler Square ‘‘Gee’’ Pipe Fittings from your best 
source — your wholesaler, is assurance that your requirements are handled 
promptly and completely. The combined advantages of quality, service, and dis- 
tribution economy consistently make Grabler Fittings your best real value buy. 
Give your wholesaler an order today. 





The Grabler Manufacturing Company, 6565 Broadway, Cleveland 5, Ohio 











Grabler Warehouses serving your 


best source — your wholesaler 


New York ¢ Philadelphia * New 
Orleans ¢ Boston « Atlanta « 
Pittsburgh ¢ Cincinnati ¢ Dallas 
Chicago « \St. Louis « Detroit « 
Denver . San Francisco . 
Minneapolis * Los Angeles 
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stamina, 
bendability 
and 
dependability 


are built into 


Lone Star 
API 
Line Pipe 


FULLY NORMALIZED 


EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas Joe Roughneck’s 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
| Midland, Texas | Tulsa, Oklahoma 


Steel Mill 


Houston, Texas 
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Hilton Hotel, Denver, Colo. is 6 


AGA Annual Accident Preven- 


Yon Canigreneestoter Hien | Bores Hole, Installs Casing at the Same Time . . . 


Mid-West-AGA Pul Relations 
Workshop —The 1 1 House, 
Omaha. 





Mid-West Gas Association 
School and Conference—Ames 
lowa. 


Pacific Coast Gas Association 
Annual Convention—Coronado 
Hotel, Coronado, Calif. 


Maryland-District of Columbia 
Utilities Association Fall Con- 
ference — Cavolier Hotel Vir- 
ginia Beach, Va. 


_Independent Natura] Gas Asso- 
ciation of America Annual Meet- 
ing—Shamrock —_ Hilton 


Houston 


AGA Industr 
Marriott M 
phia, Pa. 
Here 106’ of 24” diameter casing is being installed under a railroad bed 
ee EE m OF as 18 hp air-powered Ka-Mo drill bores hole ahead through compacted 
Manuel Meetina 0. clay and ballast. Drilling Time: 4 hours. 


October Line work that crosses highway, byway and city streets 
calls for Ka-Mo. With a Ka-Mo drill you can install 
casing as you bore without fear of costly cave-ins . 
without stopping traffic or cracking pavement... 
back filling or re-surfacing. 


1-4. American Gas Assoc 
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Your Ka-Mo drilling specialist can recommend the right 
beni drill for you. He knows his field... has helped many 
| Fall Meet- cut costs and speed line installation work. Ka-Mo drills 
votel, Samy available in 2” to 48” sizes, and larger. Powered by air, 


California Natura 
sociation 36th Annua 
ing - Lafayette H 
Beach, Calif. 

hydraulic, electric or gasoline to meet job requirements. 
Get in touch with your Ka-Mo man or write for Ka-Mo 


engineering booklet today. 
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SEPTEMBER 1961 


Thermally 
Thinking 


N mid-June, if one were flying to Havana, he had 
{ to have a ticket. Congress and the Administration 
were pondering how to waste larger sums of taxpay- 
ers’ money more inequitably. The coal lobby and ex- 
ecutives were trying to think up a still newer ap- 
proach to legislate the gas industry’s interruptible 
industrial loads to the ashes-for-all industry and si- 
multaneously whistle “The Star Spangled Banner.” 

During this period, our shell-pink radar-type ears 
picked up some random signals from, it appeared, 
New York. Cryptographic reduction of the input at 
hand indicated that some really dynamic, arm-waving 
type of character was camping in the Roosevelt hotel 
essaying something relative to the gas industry. 

The upshot was that our Eastern Editor, Bill Harper, 
was forced to leave air conditioning in Philadelphia 
on a muggy trip to the Roosevelt in New York City. 
Such violent activity seemed alien to inclinations. But 
he went anyway. 

Turned out that the subject of our quest was not 
some wild-eyed zealot planning to do something to 
the gas industry at all. Rather, it was a highly en- 
thused senior vice president of Northern Natural Gas 
Co., Larry Shomaker, determined to do something for 
the gas industry. 

He had simply been placed in charge of an “impossi- 
ble” job. That is, he was head of an AGA Task Force 
and Chairman of an AGA Committee that will attempt 
to determine what the market requirements for gas 
will be some years from now, shuffle the economies and 
other variables around a bit, and then estimate the 
gas supply that will be required and available to equate 
the market. 

Looming large on the horizon of Larry Shomaker’s 

and the Committee on Gas Requirements and Sup- 
ply—new-study world will be the question: Will the 
gas actually get out of the ground and to the market 
at prices, on the various selling levels, that grass- 
roots, scientific analysis indicate will obtain in five, 
10, 15, or so years ahead? 

This fellow has taken on a pretty rocky little proposi- 
tion. He proposes to get a group of learned execu- 
tives from gas distribution, pipeline, and producing 
companies working in the same direction on the study 


Mr. Shomaker and the turtle 


of gas requirements and supply for the future. This 
will be done under the banner of an American Gas 
Association committee. To some pipeline companies 
and more gas producers, this is like a 20-win pitcher 
low-bridging a sick shortstop batting .187 with a sink- 
ing fast ball. 

It will require considerable adroit business-states- 
manship. It will require hard work and a persuasive 
determination. If the task is completed and then 
maintained current periodically, the value will be 
worth such effort. We can’t think of anything more 
important to our industry at this time. 

For we seem faced with an FPC administration-of- 
amateurs. It, in turn, is appointed by and owes some 
allegiance to the new Administration which has a phil- 
osophy that: (1) gas industry profits do not bolster 
the national economy; hence, should be allowed at all 
only as a source of increased taxes for the ruptured 
Federal Treasury; and (2) natural gas, as a natural 
resource, belongs to the consumers anyway, so in- 
vestor-owned companies that produce and supply it 
should practically give it away—profits be hanged. 

Well, it is an almost impossible task Mr. Sho- 
maker and committee have taken on. But there is hope. 
Brother Harper wrote, after seeing the committee 
chairman: “Shomaker strikes me as the kind of guy 
who will get the job done—if anyone can. He’s start- 
ing on the premise that it can’t be done and then he’s 
going out to prove himself wrong.” 

I know Larry Shomaker can’t do the job alone. He 
doesn’t want to, for that matter. And, I am still not 
convinced that the committee can do it. But with a 
fellow like that at its head, if I had any money, I’d 
bet on them. 

The value from any success in their work demands 
the ultimate in cooperation from any and all segments 
of the industry. I hope they get it. To the reluctants 
I will say: Note the turtle—no progress is made un- 
til he sticks his neck out! 


Fool CMe 


EDITOR 











Captan 
of the Guard 
Reporting 


lL on PROGRESS... 


This has been our greatest year. 
Captan sales are higher than ever before 
...in fact... Captan sales are higher than 


those of all other gas odorants combined. 


Don’t delay... 
Phone, wire or write us today! 


NATURAL GAS ODORIZING, INC. 


P.O. BOX 15252 * HOUSTON 20, TEXAS 
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Province seizes 
B.C. Electric 


O'Conner confirmed 
to FPC 


Arkla cuts prices 
of A/C units 


Gas construction 
to hit record 
this year 


FPC examiner says 
all isn't A-OK 
with area prices 


More gas 
for Florida 


HIGHLIGHTS 


British Columbia Electric Co., a combination electric, gas, and other 
utility, has been expropriated by the government of British Columbia. 
The investor-owned company was seized without impartial or judicial 
assessment. The price investors will be paid for their private property 
was determined by the B. C. premier and his cabinet. No provision was 
made for an appeal. Natural gas properties may be spun-off. 


The U. S. Senate confirmed Lawrence J. O’Conner as an FPC Commission- 
er. The vote was 83 to 12. O’Conner, a Houston Democrat, was the subject 
of Sen. Proxmire’s three days of speeches in opposition to the appoint- 
ment. The new commissioner is a certified public accountant and held 
the office of Oil Import Administrator. The Senator from Wisconsin 
thought his rather brief oil and gas industries’ background made him 
unsuitable. At the same time, he made it clear that there was nothing 
reflecting on the morals or integrity of O’Conner. Thus, it appears that 
the appointment of anyone with gas industry experience (hence, specific 
knowledge of the industry) would have rough sledding in the Congress. 


An across-the-board price reduction of $100 on all domestic central cool- 
ing-heating units has been announced by Arkla Air Conditioning Co. This 
makes “Sun Valley” units cost 27 per cent less today than they did in 
1957, for example. Also announced: “Revolutionary” gas-fired 2- and 3- 
ton units for 1962, “which will be designed and priced to enable the 
gas industry to compete in the builder and multiple housing market.”’ 


AGA has released an after-mid-year U. S. gas industry construction study 
for 1961. Study shows a $1.932 billion construction program for U. S. gas 
companies during 1961. This compares with GAS’ Annual Survey of 
Construction Budgets, released in late March, showing $2.03 billion for 
both U. S. and Canadian construction by gas pipeline and distribution 
companies. AGA’s Bureau of Statistics predicts that the four-year period 
through 1964 will see U. S. construction expenditures total $8.211 billion. 
From 1957 through 1960 they were $6.936 billion. Future construction 
breaks down like this (1961-1964) : distribution—$3.3 billion; pipelines 
$2.6 billion; production and local storage—$1.4 billion; underground stor- 
age—$403 million. 


“IT am unable, in all fairness, to recommend the further pursuit of the 
area-wide rate method of procedure,” said Examiner Edward Marsh in 
his preliminary report on the prehearing conferences. He recommended 
that FPC throw out area pricing. Problems: the approach may cause 
even more confusion in FPC procedures than in the past; the legality 
is questionable; changing conditions in areas; producers’ apparent disen- 
chantment; and the only strong group of “fors” is the distributors. 


Houston Texas Gas & Oil Corp. (St. Petersburg) and Coastal Transmis- 
sion Corp. (Houston) have FPC approval to go ahead with their long- 
awaited $23+ million expansion program. Under the plans, Houston 
Texas will sell the authorized additional gas (93 MMcfd) to 21 new resale 
customers and 12 direct industrials. Included are three distribution com- 
panies in the Greater Miami area—a major market for the pipelines. Hous- 
ton’s distribution affiliate, Florida Gas & Utilities Co., City Gas Co., and 
Miller Gas Co. are involved there. FPC conditioned Houston’s certificate 
to prevent further extension by City Gas into the Miami area served by 
Miller Gas. 





The Odorometer was developed by Oronite as a service to the gas industry. It is 
an inexpensive portable instrument for evaluating the odor intensity of a gas 
stream. As it is capable of mixing gas with air in known ratios from one-twentieth 
of 1% to over 1%, both ‘‘threshold”’ and “‘adequate”’ odorization levels can be 
judged. Simple to operate by one person, there are over’500 Odorometers in 
TEst-mm (ole |-\ Am me) more) an] ©) (-2¢- Mel aie)dant-)ele)ame-lalemr-Mme(-lanlelarcite-)ele)amme)mm cal-Mm@lele)ce)anl-1¢-1 a 
contact the Oronite office nearest you. 
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ORONITE Odorometer.... 


to make sure gas Oodorization is at a safe level 


ORONITE DIVISION 


EXECUTIVE OFFICES ¢ 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Wilmington, Chicago, Cincinnati, Cleveland, Houston, Tulsa, 
Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE « California Chemical International, Inc., San Francisco, Geneva, Panama, Sao Paulo 


mS CALIFORNIA CHEMICAL COMPANY 
~~ 
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Clark Model 305-S, 
single shaft gas turbine 
rated at 9000 hp. 


IN GAS TURBINES 
YOU LOOK FOR 


Here’s why you'll find them in Clark 305 Series Gas Turbines 


@ Heavy Duty Industrial Design—Simple, 
open cycle machines, built for continuous, 
full load operation...ideal drivers for 
compressors, generators and pumps. 


® Single Shaft Construction—Provides 
high rotating inertia and minimum speed 
variations under transient load conditions. 
Two-Shaft units available for applications 
requiring wider operating flexibility. 

® Design Simplicity—Integral compressor- 
turbine rotor is supported by two readily 
accessible journal bearings. Entire unit in- 
cluding combustion system is contained in 
common casing structure. 


@ 1400°F Operating Temperatures—|n- 
sure long life of hot parts plus substantial 
margin of salety. 


e Air Cooled—Pressurized air cools high 
temperature components... air envelopes 


Single rotor is supported by two 
for greatest simplicity. H« 
provides easy 


urnal bearings 
rizontally split housing 


accessibility. 





COMMERSVILLE 


ROOTS ‘| '’: 





Working together in allied industries... 


PODBIELNIAK 














minimize heat loss and operating tempera- 
tures wherever possible. 

® Vertical Combustion Chamber—Pre- 
vents direct flame impingement on turbine 
blading... assures more uniform heat dis- 
tribution. 


® Horizontally Split Casing—Upper half 
can be removed in one piece to remove 
rotor...inspections quickly made using 
light lifting equipment. 

@ Renewable Labyrinth Seals—Of honey- 


comb construction ... minimize leakage at 
all close clearance points on turbine shaft. 


® Proved Reliability—Materials of con- 
struction and important components such 
as turbine blade root design, turbine discs, 
journal bearings and axial compressor 
based on broad Clark experience in build- 
ing heavy duty gas turbines. 


CLARK BROS. CO. 


Unitized combustion chamber 
with two parallel burners, each 
enclosed in 


peratu 


a liner of high tem- 
> nickel chrome alloy 


Rotor is statically and dynamically balanced for optimum performance. Turbine blades are of 
high temperature forged steel. Air streams cool turbine blade roots and both sides of discs. 


OLEAN, .&. ¥. 





DRESSER 
INDUSTRIES 
INC. 


OIL + GAS + CHEMICAL 
ELECTRONIC + INDUSTRIAL 
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|| Regulatory and Legislative Trends 


So ee — — 


A COMMENTARY ON NATIONAL AND STATE DEVELOPMENTS BY AN EXPERT IN UTILITY LAW 


Court castigates Communists 


HE United States Supreme 
bm recently castigated the 
Communists, who advocate the over- 
throw of our Government 
The Court re- 
fused to place the Constitutional 
provisions for 


peaceable assembly 


by vio- 
lence if necessary. 


free speech and 
the 
curity and survival of our Repub- 
lic. The wisdom fortitude in 
the Court’s decisions are encourag- 
ing and they win our admiration. 
In one decision the Supreme Court 
approved the requirement that the 
Communist Party of the United 
States register as a Communist-ac- 
tion organization under the Sub- 
Activities Control Act. 
This will expose our enemies. In 


above 


Se- 


and 


versive 


another case the highest court in 
the land affirmed the felony con- 
viction, under the Smith Act, of a 
man who member of the 
Communist Party with knowledge 
of the Party’s illegal 


was a 


purpose and 
a specific intent to accomplish the 
overthrow 
speedily as 
permit.” 


as 
would 
Sending Communists to 


of our Government 


circumstances 


prison is justified punishment for 
ingrates who take advantage of the 
benefits of our Republic, but defy 
the obligations of citizenship. 

Let us analyze the firm and re- 
freshing support that the Supreme 
Court gave Congress and our law 
enforcement agencies in the crack- 
down on Communists. 


¢ Communists must register 

The Court respected 
the following findings of Congress, 
made after 
tion: 


Supreme 


extensive investiga- 


exists a world Commu- 
movement which, in its ori- 
gins, its development, and its pres- 


“There 
nist 


ent practice, is a world-wide revo- 
lutionary movement 
pose it is, by 


whose pur- 
deceit, 


infiltration into other groups (gov- 


treachery, 
ernmental and otherwise), espion- 
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age, sabotage, terrorism, and any 
other means deemed necessary, to 
establish a Communist totalitar- 
ian dictatorship in the countries 
throughout the world through the 
medium of a world-wide Commu- 
nist organization.” 

“The Communist action organi- 
zations so established and utilized 
in various countries, acting under 
such control, direction, and disci- 
pline, endeavor to carry out the ob- 
jectives of the world Communist 
movement by bringing about the 
overthrow of existing govern- 
ments by any available means, in- 
cluding force if necessary, and set- 
ting up Communist totalitarian 
dictatorships which will be 
servient to the most powerful ex- 
isting Communist totalitarian dic- 
tatorship. Although 
usually designate 
political parties, 
are in fact constituent elements 
of the world-wide Communist 
movement and promote the objec- 
tives of such movement by con- 
spiratorial and coercive tactics, in- 
stead of through the democratic 
processes of a free elective system 
or through the freedom-preserving 
means employed political 
party which operates as an agency 
by which 
selves. 

“The Communist movement in 
the United States is an organiza- 
tion numbering thousands of ad- 
herents, rigidly and ruthlessly dis- 
ciplined. Awaiting and seeking to 
advance a moment when the United 
States may be so far extended by 
foreign engagements, so far di- 
vided in counsel, or so far in in- 
dustrial or financial straits, that 
overthrow of the Government of 
the United States by force and 
violence may seem possible of 
achievement, it seeks converts far 
and wide by an extensive system 
of schooling and 


sub- 


organi- 
them- 
they 


such 
zations 


selves as 


by a 


people govern them- 


indoctrination. 


Such preparations by Communist 
organizations in other countries 
have aided in supplanting existing 
governments. The Communist 
ganization in the United States, 
pursuing its stated objectives, the 
recent successes of Communist 
methods in other countries, and 
the nature and control of the world 
Communist movement itself, pre- 
sent a clear and present danger to 
the security of the United States 
and to the existence of free Ameri- 
can institutions, and make it neces- 
for order to 
provide for the common defense, 
to preserve the sovereignity of 
the United States as an indepen- 
dent nation, and to guarantee to 
each State a Republican form of 
government, enact appropriate leg- 
islation recognizing the existence 
of such world-wide conspiracy and 
designed to prevent it from accom- 
plishing its purpose in the United 
States.” 

The Communist Party was as- 
certained to be a Communist-ac- 
tion organization by the Court on 
overwhelming 


or- 


sary Congress, in 


and 
quired to register as a subversive 
group. Registration includes the 
names and addresses of all officers 
and individual members of the 
Communist Party. An accounting 
for all money received and ex- 
pended, including the sources and 
purposes is required. 


evidence re- 


For failure 
to register, the criminal penalties 
can be a $10,000 fine and five years 
in prison. 

When an organization is regis- 
tered under the Subversive Activi- 
ties Control Act, it must stamp all 
mail with its name and must re- 
veal its name before all broadcasts 
or telecasts. This requirement will 
remove much of the deception used 
by the Communist Party in spread- 
ing its inflammatory information. 

It is unlawful for an officer or 
employee of the Government to 








infor- 
mation t4 a Communist. A Com- 
munist violates the law by holding 
a non-elective 


communicate any classified 


office or employ- 
ment in our federal Government, 
and working in any defense facil- 
ity placed on the security list by 
the Secretary of Defense. It is un- 
lawful for a Communist to hold 
office or employment by a labor 
union. A Communist is prohibited 
from applying for or using a 
United States passport. No _ per- 
son shall be naturalized as a citi- 
zen of the United States who has 
been a Communist within 10 years 
of filing his application. 

The Supreme Court rejected 
the Communist Party’s contentions 
that the Subversive Activities Con- 
trol Act was unconstitutional. 

Legislatures may act to curb be- 
havior which they regard as harm- 
ful to the public welfare, whether 
that conduct is found to be en- 
gaged in by many persons or by 
one. When the incidence of legis- 
lation is such that the persons who 
engage in the regulated conduct 
can escape regulation merely by 
altering the course of their own 
present activities, there can be no 
complaint of an attainder. It 
would be ingenuous to refuse to 
recognize that the Act was de- 


signed to reach the Communist 


Party’s operations as then reported 
to Congress 
the Board has 


operations in which, 
found, the Party 
persists. But to base a determina- 
tion of constitutionality on this 
design would confuse the occasion 
of legislation with its operative ef- 
fect. No doubt, the Act seeks to 
achieve regulation of the activity 
historically with the 
From its legis- 
study of the Communist 
Party, Congress found that kind 
of activity potentially dangerous to 
the national interest and subjected 
it to control. The Act applies to a 
class of activity only, not to the 
Communist Party as such. Noth- 
ing in this offends the constitu- 
tional prohibition of attainder. 
The Communist Party would 
have the Court hold that the First 
Amendment prohibits Congress from 
requiring the registration and fil- 
ing of information, including mem- 
bership lists, by organizations sub- 


associated 
Communist Party. 
lative 


stantially dominated by the foreign 
powers controlling the world Com- 
munist movement. The objectives of 


12 


that movement are the overthrow 
of existing government by any 
means necessary and the establish- 
ment in its place of a Communist 
totalitarian dictatorship. The Su- 
preme Court did not find such a 
prohibition in the First Amend- 
ment. To find it “would make a 
travesty of that Amendment and 
the great ends for the well-being 
of our democracy that it serves.” 
Madison wrote in The 
Federalist, explaining our Consti- 
tution, that “Security against for- 
eign danger is one of the primi- 
tive objects of civil society.” 

Means for effective resistance 
against foreign incursion—whether 
by organizations which function 
as “agents” of a foreign power, 
or by organizations which, by com- 
plete dedication and obedience to 
foreign directives, make themselves 
the instruments of a foreign power 

may not be denied to Congress. 
“To preserve its independence, and 
give security against foreign ag- 
gression and encroachment, is the 
highest duty of every nation, and 
to attain these ends nearly all other 
considerations are to be subordi- 
nated. It matters not in what form 
such aggression and encroachment 
come. ie 


James 


The Supreme Court considered 
the individual liberties and their 
relation to our form of govern- 
ment thus: 

“Of course, congressional power 
in this sphere, as in all spheres, 
is limited by the First Amend- 
ment. Individual liberties funda- 
mental to American institutions 
are not to be destroyed under pre- 
text of preserving those institu- 
tions, even from the gravest ex- 
dangers. But where the 
problems of accommodating the ex- 
igencies of self-preservation and 
the values of liberty are as com- 
plex and intricate as they are in 
the situation described in the find- 
ings of Sec. 2 of the Subversive Ac- 
tivities Control Act—when exist- 
ing government is menaced by a 
world-wide integrated movement 
which employs every combination 
of possible means, peaceful and 
violent, domestic and foreign, overt 
and clandestine, to destroy the 
government itself—the legislative 
judgment as to how that threat 
may best be met consistently with 
the safeguarding of personal free- 
dom is not to be set aside merely 


ternal 


because the judgment of judges 
would, in the first instance, have 
chosen other methods. Especially 
where Congress, in seeking to rec- 
oncile competing and urgently de- 
manding values within our socia: 
institutions, legislates not to pro- 
hibit individuals from organizing 
for the effectuation of ends found 
to be menacing to the very exist- 
ence of those institutions, but only 
to prescribe the conditions under 
which such organization is per- 
mitted, the legislative determina- 
tion must be respected.” 

As the Court aptly observed: 

Where the mask of anonymity 
worn by an organization’s mem- 
bers serves the double purpose of 
protecting them from popular prej- 
udice and of enabling them to cover 
a foreign-directed conspiracy, in- 
filtrate into other groups, and en- 
list the support of persons who 
would not, if the truth were re- 
vealed, lend their support it would 
be a distortion of the First Amend- 
ment to hold that it prohibits Con- 
gress from removing the mask. 


* Guilty knowledge and intent 
lead to prison 

In the case affirming the convic- 
tion of Mr. Scales, a Communist, 
for holding of knowing member- 
ship in an organization that ad- 
vocates the overthrow of the Gov- 
ernment by force or violence, the 
Supreme Court established this 
rule: 

“The statute is found to reach 
only ‘active’ members having also 
a guilty knowledge and intent, and 
which therefore prevents a con- 
viction of what otherwise might 
be regarded as merely an expres- 
sion of sympathy with the alleged 
criminal enterprise, unaccompanied 
by any significant action in its 
support or any commitment to un- 
dertake such action. 

“Thus, given the construction of 
the membership clause already dis- 
cussed, we think the factors called 
for in rendering members crimi- 
nally responsible for the illegal ad- 
vocacy of the organization fall 
within established, and therefore 
presumably, constitutional stand- 
ards of criminal imputability.” 

“Present advocacy of future ac- 
tion for violent overthrow satisfies 
statutory and constitutional re- 
Continued on page 140 
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Mm. B. SKINNER CO. 


Repair Clamps and Service Fittings for Steel and Cast Iron Pipe + Drilling Equipment for Service Installations 


Established 1898 
SOUTH BEND 21, INDIANA, U. S$. Ae 


Sept. 1, 1961 


To all 
Distribution Men 


Gentlemen: 


FLASH! Here is a new model of our SKinner-—SEAL Punch-It 
Tee that is going to interest a lot of you gas men. 


As illustrated below, the SKinner-—SEAL Punch-It Tee is now 
available with a built-in compression coupling outlet. 
Actually this new model was designed and put into production 
upon the insistence of two of our largest Punch-It Tee 
customers. The tremendous economies effected by this new 
model, in the installation of services, are pretty obvious. 


Prices: There is quite a range of "combinations" 
in the specifications (threaded or welding base— 
3 types of gaskets available). So prices take a 
separate sheet which we’ll be glad to send you. 


One last word. This new built-in compression coupling outlet 
model is definitely an ADDITION to the line. All existing 
models—welding or threaded types—are continued "as is". 


truly, 


K. G. Merrill, 
Chairman of the Board. 


Also, we are announcing a new copper tubing outlet 
model, prices included in sheet mentioned above. 
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service 
for 


Walworth LPV’s 


Walworth’s own fleet of service wagons 
is on call around the clock. Each of these 
self-contained, highly mobile service 
units is fully outfitted with specially- 
designed equipment to perform routine 
and special lubricated plug valve ser- 
vice... at the job site. Back country 
and rough terrain are all part of the 
day’s work for these speedy wagons. 
Wherever your Walworth Lubricated Plug 
Valves may be, count on Walworth’s 
Service Fleet to get there... fast. 


LUBRICATED PLUG VALVE DIVISION 


x — OFFICE TH 


WALWOR A A tee juct a flow atior sf OV id Regulator Co. § M & H Valve & Fittings Co @ Southwest Fabricaitng & Welding C 
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Helium below 

An interesting trip is along 
Highway 66 from Holbrook, Ariz., 
past the Painted Desert and Petri- 
fied Forest, to Gallup, N. M. Then 
turn north on Highway 666 through 
Shiprock, N. M., past the Four Cor- 
ners and Mesa Vv erde National Park 
to Cortez, Colo., and then on High- 
way 160 through Monticello, Moab 
and Green River, Utah. Both flat 
and rugged country will be seen. 
It is the heart of Indian territory. 
Many ruins of their early habita- 
tion can be visited. What may not 
be realized is that below these high- 
ways and in this general Four Cor- 
ners area are the richest known 
reservoirs of helium. 

In the Chambers-Navajo area, 
about halfway Holbrook 
and Gallup, the helium-bearing gas 
contains from 8 to 10 per cent he- 
lium, an approximate analysis from 
a typical well being 8.5 per cent he- 
lium, 90 per cent nitrogen, 0.5 per 
cent argon and 1 per cent carbon 
dioxide. It is of course non-com- 
bustible, containing at best only a 
trace of methane. Exploratory wells 
are not deep at the gas producing 
formation (about 1000 ft or less) 
and gas pressures are not high 
(about 125 psig or less). Further 
east and north along the route out- 
lined, the helium concentrations of 
test wells decrease to about 2 per 
cent. 

Geologists speculate as to the ori- 
gin of underground helium and par- 
ticularly why such relatively large 
quantities should be found in this 
area. It is thought to be the result 
of radioactive disintegration of un- 
derlying rock. Some of our natural 
gas fuel supplies contain helium 
in very small concentrations—a 
few hundredths or tenths of a per- 
cent—not high enough to make re- 
moval and purification practical in 
most cases. 

It is difficult to place a dollar 
value on this gas, as it is one of the 
most rare and important of our 
natural resources. The Government 


between 
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controls its production and _ sale, 
and permits only a limited supply 
to private industry at a present 
cost of $21 per Mcf. Progressively 
new uses are being found for it in 
the nuclear energy and missile 
fields. In many industrial and sci- 
entific areas there is no satisfac- 
tory substitute. 


Safe use of benzene, 
toluene and xylene 


While benzene, toluene and xylene 
are not of such interest to the gas 
industry now as when they were 
produced in the many former man- 
ufactured gas plants there is still 
some production, and miscellaneous 
use, in gas industry operations. 
Caution in their use, because of 
their toxicity, has always been ob- 
served. The hazard is principally 
from inhalation. Benzene will 
cause symptoms of fatigue, head- 
ache and dizziness and, in continu- 
ous exposure, deterioration of bone 
marrow and biood cells. Toluene 
and xylene irritate the eyes, mu- 
cous membranes and respiratory 
tract. All three remove protective 
fat from the skin, making it sus- 
ceptible to secondary infection. 

The American Standards Asso- 
ciation’s Sectional Committee Z37 
has recently revised American 
Standard maximal acceptable con- 
centrations (MAC) of these three 
chemicals. For benzene the MAC 
is now 25 parts per 1 million parts 
of air by volume (the former figure 
was 100 ppm) for exposures not ex- 
ceeding a total of 8 hours per day. 
For toluene and xylene the MAC 
remains at 200 ppm. It is explained 
that in the field of occupational 
health limiting or safe concentra- 
tion of toxic substances should not 
be taken as absolute, as_ effects 
vary with circumstances and indi- 
viduals. Two of the terms, “thresh- 
old limit” and “hygenic standard,” 
are used to mean somewhat the 
same as maximal acceptable con- 
centration. Hygenic standard for 


By GUY CORFIELD 


Professional Engineer, 
Los Angeles 


an air contaminant is defined as the 
highest concentration of the sub- 
stance which, if breathed continu- 
ously throughout a 40-hour work 
week, is wnlikely to result in notice- 
able harmful effects either at the 
time of exposure or later. Note the 
italicized qualifying words which 
make this definition less than a 
precise statement. 


The Bio-Chemical 
fuel cell 

A stir was created recently in 
circles interested in fuel cells— 
which of course includes the gas 
industry. This was through the 
announcement that at least two re- 
search biologists have experimented 
with a fuel cell concept in which 
the cell would be activated by de- 
caying or fermenting organic mat- 
ter rather than by conventional 
fuels. The organic matter reaction 
is the same as that which produces 
heat in the backyard compost pile 
of leaves, clippings, manure, etc. 

" Based on asserted laboratory ex- 

periments, if this reaction is con- 
trolled at one electrode of a fuel 
cell type of assembly and oxygen 
fed in at the other electrode, the 
slow oxidation of the organic mat- 
ter can be made to develop electric 
energy rather than heat energy. 
Practically all types of vegetable 
or animal matter, of the general 
composition of carbohydrates, are 
visualized as “fuel” in this mecha- 
nism. These could be grown for 
the purpose, or salvaged as present 
waste materials. 

It is conceded that such fuel cells 
might be very bulky as compared 
to those using conventional fuels 
such as gas or oil. They may never 
become practical in areas where 
fossil fuels are readily available. 
The concept, however, is very in- 
teresting and indicative of the 
active search that is now being 
made for energy conversion de- 
vices. 
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Uncoiling 1%-inch pipe made of MARLEX during the recent installation by North Carolina Natural Gas Corporation, Fayetteville, N. C. This 400-foot coil of tough, lightweight 
plastic pipe is easily handled by two men. The MARLEX pipe for this job was supplied by Glamorgan Plastics, a division of Glamorgan Pipe and Foundry Co., Lynchburg, Va. 





North Carolina Natural Gas Corp. 
switches to tough, non-corroding Wt RRREEE ...gweren, aemmmenten 

, a joining reduces installation costs. 
pipe made of MARLEX 


Their first “‘trial installation’’ was some 3,000 feet for natural 
a Te... 


gas distribution to farm homes and tobacco curing barns near 
Goldsboro, N. C. Taking-off from a transmission line, 1 4- 
inch MARLEX pipe was used for distribution. Service lines “ 
to farm homes and barns were 34-inch MARLEX pipe. 

Mr. Bob Wiseman, District Superintendent at Goldsboro 
says, ‘‘We have used other piastic pipe, but as a result of this 
successful trial, we have switched to MARLEX pipe and are 





now installing an additional 50,000 feet . . . and more instal- 
lations are in the planning stage. It’s rugged, durable, low- BUTT-FUSION— Clamp in portable rig, heat ends, and join. Joint 
cost pipe . . . lightweight, easily handled and very economical is stronger than pipe. Foolproof! Quick! Simple! Very economical, 


Ge especially for 2" and larger sizes 
to install. We use steel compression couplings and fittings 


because we have long runs with very few joints.” 

North Carolina Natural Gas Corp. is one of an increasing 
number of gas utilities choosing pipe made of MARLEX high 
density polyethylene . . . for new direct-buried installations, . 
or for inserting in old mains and services. Available in sizes of ‘ 
from ¥Y inch through 10 inches in coilable and straight _ 
lengths, pipe made from MARLEX TR-212 (ASTM Type III 
polyethylene) has been thoroughly field-tested for natural gas 
service. It’s virtually indestructible . . . resistant to solvents, 
acids, alkalies, oils, bacteria, rot and fungi. Weighing about 


Y% as much as equivalent steel pipe, it’s easy to ship and han- 
’ FITTINGS AND COUPLINGS—Many varieties available. Butt- 
fusion tee's, elbows and reducers made of MARLEX or standard 
*MARLExX is a trademark for Phillips family of olefin polymers. metal compression fittings 


dle. ..can be economically installed without heavy equipment. 





For more information, see your pipe supplier... or contact us. 


PHILLIPS CHEMICAL COMPANY 


Bartlesville, Oklahoma 






MARLEX 


PLASTICS 


A subsidiary of Phillips Petroleum Company 
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Gas Washington Bureau, Washington, D. C. 


Swidler shows thinly gloved iron fist 


OUGHER and tighter utility- 
jae control of the natural gas 
industry from wellhead to burner 
tip is being charted by the Kennedy 
Administration’s new FPC chair- 
man, Joseph Swidler. There’ll be 
no approval by the Administration 
of any natural gas bill that would 
substitute commodity 
present utility pricing. 

Chairman Swidler, intense, near- 
ly humorless, and obviously a dedi- 
cated “New Frontier” liberal, has 
wasted no time in showing a thinly 
gloved iron fist to the industry. Nor 
does he bother to soften his tough 
control intentions 
antries. 

“IT know what I expect from the 
industry — cooperation in 


pricing for 


with  pleas- 


regula- 
tion, with mutual understanding,” 
he told some 150 top Washington 
gas industry representatives short- 
ly after taking office. 

“The job of the FPC is to regu- 
late,” he says bluntly, and makes it 
clear that as far as he is concerned 
as top policy-setter for the Ken- 
nedy Administration on gas, the 
entire industry is a single utility. 
He intends to weld the industry to- 
gether under tough utility controls. 

From now on, he makes clear, 
the producer will be considered to 
have a direct responsibility to the 
ultimate consumer, and the distrib- 
utor will have clear rights to gas in 
the field—the source of supply. 

The consumer will be king as the 
FPC now regulates the industry 
“in the public interest.” As far as 
the new chairman is concerned, 
there’ll be no more talk about leav- 
ing gas pricing to the laws of sup- 
ply and demand. They won’t work 
in the gas industry, he is convinced. 

Chairman Swidler admits that 
the regulatory process must be de- 
signed to serve the three segments 
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of the industry as well as the con- 
sumer, and to insure continued ex- 
ploration and discovery of gas. 

But if the type of regulation he 
intends to establish does stifle ad- 
dition of new gas reserves, then an 
answer will have to come from Con- 
gress, he makes clear. 

The new FPC chief is attacking 
his segment of the New Frontier 
with such lusty and single-minded 
ferocity that he is leaving industry 
spokesmen in Washington a little 
breathless. 

His demand for “industrial 
statesmanship” from gas com- 
panies, clearly implying that they 
end the fight for business freedom 
and gracefully accept complete gov- 
ernment control, struck these men 
dumb. At the meeting at which he 
first publicly outlined his views, 
not a single gas industry represen- 
tative or official took advantage of 
his offer to answer questions. 

It is clear that the former Ten- 
Valley Authority © official 
considers the government king of 
the hill as far as the gas industry 
is concerned, and that the money 
and talents in the industry are little 
more than civil servants paid to 
bring gas to consumers as, when, 
and how the government decides. 

Throughout his comments on his 
new job runs the thread of the in- 
dustry’s responsibilities, duties, and 
obligations. He recognizes the need 
for continued exploration, but never 
mentions the need for a growing 
and economically healthy private 
enterprise system in the industry. 

He demands “responsibility” 
from the industry officials, but goes 
no further than offering “mutual 
understanding” from his agency. 

Some of the steeled convictions 
which he brings to his new job— 
regulating an industry which he 


nessee 


admittedly knows little about—may 
be tempered in time. But there 
appears to be little chance that his 
basic dedication to the right and 
power of government to move free- 
ly throughout the business lives of 
the gas community will change. 

Chairman Swidler, who for a 
long time appeared likely to have 
to fight even to gain the FPC chair- 
manship which President Kennedy 
intended him to have, now has few 
roadblocks to complete control of 
the commission. 

With the untimely death of Re- 
publican Commissioner Frederick 
Stueck, four of the five commis- 
sioners will be Kennedy appointees. 
There is a good chance that former 
Chairman Jerome Kuykendall will 
give the Administration the fifth 
appointment 
signing. 

While two of the five must be 
either Republicans or independents 
—the party in power may have only 
three seats—it is likely that the 
President will name only Republi- 
cans with whom the new chairman 
can easily work. Thus, for most 
purposes, the new commission now 
developing will be a Kennedy FPC. 

The course of the commission in 
the months and years ahead can be 
expected to turn sharply to the left 
as it attempts to resolve the prob- 
lems of gas industry regulation. 

Aside from the direct regulatory 
effects on the gas industry, the new 
FPC climate will also have an im- 
portant side result. Chairman 
Swidler is a strong supporter of 
public power. He can be expected 
to lead the commission into push- 
ing more and more public power 
development. He'll have the help 
of the entire Kennedy Administra- 


before long by _ re- 


Continued on page 140 





17S 
r+ —) @) 


GAS METERS 


a a a 
Grn, m 


Spe 


BS : , 


a 
ni 
4 
oe | 
ae 


iS, 








poe 4 
] 


... easy to adjust 
outside or inside 


ARKLA GAS METERS have an access opening 
on the front that allows easy adjustment. Inside, 
you'll find only six moving units in the measuring 


mechanism, 50 per cent less than in most meters. 


Only six bearings in the measuring mechanism, 
less than one-fourth the number in most meters 


. Make adjustment and repair easy and swift. 


Arkla Meters are built to last a lifetime... An 


order for a carton or a carload will convince you! Two Sizes Now Available: 
The Arkla V175: 175 cu. ft./hr. 


The Arkla V250: 250 cu. ft./hr. 
WRITE OR CALL: 


ARKLA METERS 


Russellville, Arkansas Telephone WOodlawn 7-2880 


A DIVISION OF ARKLA AIR CONDITIONING CORPORATION 
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More Eyeball Engineering 


By MARSHALL E. PARKER ¢ Consulting Engineer, Houston 


O what degree of precision 
ype measurements of soil 
resistivity be made, using the con- 
ventional four-terminal (Wenner) 
method? Two significant figures are 
always enough for corrosion pur- 
poses, although some of the avail- 
able instruments are capable of 
three-figure accuracy. Of course, 
even when we say “two significant 
figures” we have not pinned the 
accuracy down very well; there is 
a great deal of difference between 
the discrepancy 10-11 and the dis- 
crepancy 98-99, yet both represent 
a discrepancy of one in the second 
figure. Actually, the precision need- 
ed is less than that indicated by 
the larger discrepancy illustrated; 
it can almost be said that a pre- 
cision of only one significant figure 
is sufficient. In fact, an assumption 
equivalent to this is made when 
the logarithmic mean resistivity is 
calculated by the usual method, 
using frequency “cells” represent- 
ing a 2:1 ratio each (this method 
will be detailed later). 

Corrosion engineers measure soil 
resistivity for two principal rea- 
sons; to predict leak rates (or, 
what is the same thing, to locate 
“hot spots’) and to design anode 
installations, either galvanic or 
impressed current. Neither of these 
requires a high order of precision, 
for the very simple reason that the 
soil is immensely variable, and the 
sample taken is never exactly 
equivalent to the soil involved in 
the pipe exposure or anode installa- 
tion; since the representation is 
inaccurate, a high precision of mea- 
surement leads to merely fictitious 
accuracy. 

With what degree of precision 
should an anode bed for impressed 
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current be designed? How closely 
should we expect such a bed to 
agree with the design value? 
Agreement within —50 per cent to 
1-100 per cent is fairly good; that 
is, agreement within a ratio of 2:1. 
The reason lies in the variability of 
the soil, mentioned above, and in 
the inability of the measuring tech- 
nique to “see” exactly the same 
sample of soil in exactly the same 
way as it is seen by the rectifier, 
looking through the ground bed, 
after construction. The real ques- 
tion the engineer has to ask himself 
is whether to go ahead with a 
safely generous design, or to risk 
the added costs of having to enlarge 
the ground bed after construction. 
If access is not difficult, and there 
are no severe right-of-way prob- 
lems, and the distance is not too 
great, and management has been 
properly educated—if all of these 
good things are true, then the most 
economical approach may be, as a 
matter of policy, to build the mini- 
mum ground bed which calculations 
indicate just might be adequate, 
and enlarge those which prove to 
be too small. 


¢ How close? 


How closely should a rectifier’s 
rating match its actual service? In 
other words, if you approach a pipe- 
line rectifier in the field, open up 
the case, and look at the voltage 
and current values indicated on the 
meters, how much can they differ 
from the rated voltage and current 
of the unit without reflecting upon 
the ability of the engineer who 
specified the unit? The answer 
must be, quite widely—sometimes 
as much as 4:1, and, in some 
extreme cases which “an be 


imagined, even more. There are two 
different sources of discrepancy 
involved here, and they tend to 
compound. 

In the first place, there is some 
uncertainty as to just exactly how 
much current will be needed, at this 
particular point, to protect the line. 
In addition, there must be some 
provision made for increasing cur- 
rent demand with the passage of 
time, and the anticipated deteriora- 
tion of the coating. The rectifier, 
then, must have a current rating 
which is expected to be higher than 
the actual output. Secondly, because 
of the uncertainties involved in the 
design of anode beds, it cannot be 
known exactly what voltage will be 
needed to discharge the desired 
amount of current. There must be, 
then, some excess voltage capacity 
in the unit. Since both the current 
rating and the voltage rating must 
be greater than the actual values 
which will normally be found in 
operation—and since they may be 
still further increased in order to 
reach a standard rating unit—it is 
not surprising that there may be a 
very wide discrepancy between the 
rating and the output. 

Of course, this discrepancy is 
visible to anyone who has access to 
the unit or to its records; this is 
not always the case with engineer- 
ing projects. Who, looking at the 
Golden Gate Bridge, can see with 
the eye how much more strength is 
in the cables than they are being 
called upon to exhibit? The last 
time you made a flight, do you know 
how much gasoline was left in the 
tanks when you landed? How much 
more power does your car engine 
have than you really need, or than 
you even use? 
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Your FISHER/MAN Brings You 


FISHER PRESSURE 
REGULATORS 


» Built for rugged, high pressure jobs 


» Designed for dollar saving installations 
T Lh 
« d e 

TYPE ) 

630 | a hone 


FOR INLET p Resulat 
ressure Regulator 
PRESSURES - H { For High Pressure 
uP TO \ r \ ene Gas Storage 





BIG JOE Type 630. Reduces high 
pressure gas to a constant supply 
pressure of 5 to 200 psi. Valve disc 
material: Up to 200 psi inlet BunaN 

| is pate tet 200 psi inlet and above, eee 
Nylon is furnished. (Teflon is avail- 
able when specified.) 


Pressure Regulator 
For Farm Tap Service 
Big Joe is supplied in 1” or 2” 
screwed connections. Type 630 can 
also be furnished as a relief valve, 
} Type 630R for relief pressures up 
to 175 psi. 


| Low Volume Back 
| Pressure Valve For 
| Vent Lines on Treaters 


Pressure Regulator 
TYPE ) To Air Instruments 


620 
FOR INLET 
PRESSURES 

uP TO 

750 

psi 





Reducing Valve for Heater 
Fuel or Treater Furnace Fuel 


tT 


4 IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Coraopolis, Pa. / Woodstock, Ontario / London, England 
Main Office and Plant: MARSHALLTOWN, IOWA SINCE 1880 
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AYBE you get a little fuzzy 
M on the overall picture of the 
gas business down here in this pro- 
ducing country and I think that has 
happened to me. For instance, | 
can’t figure out for the life of me 
why all of the major warfare in the 
gas business seems to be centered 
on the producer prices. In fact, 
gas is really such an inexpensive, 
efficient and clean fuel, I can’t see 
any reason for any big complaint 
about prices anywhere in the in- 
dustry. 

But the bureaucrats in Washing- 
ton seem all alarmed over the con- 
sumer. The reason, of course, is 
that the consumer has the votes. It 
is as simple as that. So, if some 
phony politician can show where he 
saved a penny and that it saved the 
consumers a million dollars he im- 
mediately becomes a national, or at 
least a local, hero and gets re- 
elected. 

Yet the whole picture seems to 
be out of focus. Say, for instance, 
that someone can save the consume) 
a penny and a million, why pour 
all of the venom on the poor pro- 
ducer? After all, it has been said 
that of the dollar the consumer 
pays for gas, a dime goes to the 
producer, 30 cents to the transmis- 
sion line, and 60 cents to the dis- 
tributor. 

Now, this isn’t to suggest that 
either the transporter or the dis- 
tributor of gas is getting too much 
money. But it is to suggest that 
if someone really wants to beat 
down the price the consumer pays 
for gas then he is overworking this 
producer angle. 

Let it be said again that I don’t 
think the transmission company or 
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By JIM CLARK © Gos & Oil Consultant, Houston 


the distributor should be getting 
any less for his service than he 
does get. What I really mean to 
say is that if the transmission 
people and the distributors are not 
too fog-bound they will begin to 
see that these demagogues can’t 
just keep on whacking away at the 
producer from now on. Sooner or 
later they are going to have to 
seek other worlds to conquer. Those 
other worlds are in the fields of 
transmission and distribution. 

So, if I were a gas transmission 
man or a distributor I would cer- 
tainly see the handwriting on the 
wall. It would be writing out the 
word DANGER in big capital let- 
ters. 

Now, if I wanted to do some- 
thing to prevent the inevitable, or 
at least reduce the impact, I wouid 
start using my good relations with 
the consumers to let said consumer 
know how cheap his gas bills rea!lv 
are. I would suggest that he com- 
pare them with coal or wood or 
fuel oil or electricity or LPG. The 
comparison could be accented by 2 
little emphasis on the real differ- 
ence between gas and any other 
fuel in the way of efficiency, clean- 
liness and simplicity of use. 

By doing this it would take some 
of the present burden off the pro- 
ducer. It might even result in some 
kind of sensible legislation such as 


House Resolution 7575. This is a 
piece of legislation which falls far 
short of all the aims producers 
might desire. It does not remove 
controls from the producer segment 
of the industry as some past vetoed 
bills have done. But it does offer a 
sensible compromise with which 
sensible producers are willing and 
are able to live. 

This legislation could settle most 
of the problems with which the gas 
producing industry is now con- 
fronted. It could help the whole 
industry by assuring adequate con- 
sumer (and transmission company 
and distributor) supplies from now 
on. Naturally, without adequate 
supplies neither the transporter 
nor the distributor can long sur- 
vive. 

The Independent Petroleum Asso- 
ciation of America, composed large- 
ly of independent producers, has 
endorsed this resolution. That is 
quite a compromise for independent 
producers. They really know they 
have no right being controlled at 
all since they haven’t the slightest 
trace of the character of a mo- 
nopoly. But they are ready to ad- 
mit the situation has grown so 
hopeless that this endorsement is 
necessary. 

It is assumed that transmission 
companies and distributors will 
also embrace this legislation. 
Should they fail to do so and should 
this legislation fail to pass the con- 
gress and be signed by the presi- 
dent, the producer will be virtually 
through fighting. He won’t have 
the strength to go on. 

Then the attack will start on that 
part of the consumer’s dollar above 
the lowly dime. ‘? 
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GROVE FLEXFLO® REGULATORS’ ONE MOVING 
PART ASSURES TROUBLE-FREE CONTROL 


A flexible rubber tube(1)is the only moving part in the Grove 
Flexflo. Silent flexing and rolling action of the tube over a 
core(2)can never slam, stick or wedge. Core barrier (3 forces 
incoming fluids up through the inlet slots(4)under the tube 
and down through the outlet slots(5) The flexible tube as- 
sures positive shut-off even though foreign matter may be 
trapped between the core and the tube. Design simplicity 
assures long, maintenance-free life. Flexflo can be self oper- 
ated, pilot operated or used with electrical, pneumatic or 
hydraulic Grove operators. Proven in pressure reducing, back 
pressure, remote, automatic shut-off and manual open-shut 
services. Cast iron or steel bodies, sizes from 1” to 12”, work- 
ing pressures for gas, water and most petroleum products 
to 1,500 pounds. Write for Technical Presentation No. 850. 


GROVE REGULATORS 


GROVE VALVE AND REGULATOR COMPANY 


a subsidiary of Walworth * 6529 Hollis Street, Oakland 8, California 
Offices throughout the United States and in Western Canada 
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FORD 4x4 PICKUPS 
GIVE YOU MORE!!! 


Ford 4-wheel drive sales have increased 54% in the last three years! And with good 
reason. Here’s how the six-cylinder Ford ¥4-tonner compares to another reasonably 
priced 4 x 4 pickup. Ford gives you: 28% MORE HORSEPOWER with modern valve- 
in-head, short-stroke Six. Here’s reserve lugging power to make jobs easier, plus 
gas-saving economy. 84% STRONGER FRAME RAILS to take rugged off-road work in 
stride. The Ford frame has a 4.74 section modulus for extra rigidity and strength. 
23% MORE CLUTCH FRICTIONAL AREA on Ford’s heavy-duty 11-inch clutch. And 
semi-centrifugal design provides greater torque-transmitting capacity as the engine 
speed increases. 99% MORE LOADSPACE in Ford’s sturdy 8-foot Styleside Pickup 
box. A full 70.6 cubic feet of cargo area for bulkiest loads. 50% MORE FRONT AXLE 
CAPACITY for greater durability. Ford’s axle is rated for an extra 1,000 pounds! 


NOW, YOU CAN KEEP YOUR FLEET ALL FORD 
with Ford all-wheel drive trucks, too! 


FORD TRUCKS 
COST LESS 


SEE YOUR FORD DEALER'S “CERTIFIED | 
ECONOMY BOOK” FOR PROOF! Eau 


FORD DIVISION. Stma/Molor Company. 
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in for life e Once you weld a Rockwell Hyprespnere 


® valve into your pipeline, it’s in for life 
—you'll never need to see the inside again. The seats in these 
spherical, full-opening valves are renewable forever, without taking 
the valve apart. And you know that today, tomorrow or any time in 
the lifetime of the line you need quick, sure shut-off, you'll get it with 
Hyprespheres. We'll be happy to send you complete information. 


ROCKWELL HYPRESPHERE VALVES 


another fine product by 


ROCKWELL 





* 


Write to: Please send me Bulletin V-618. 
Rockwell Manufacturing Company 
101) N. Lexington Ave., Name 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company 
Peacock Brothers, Ltd. 

Box 1040, Montreal, Quebec 
Rockwell International, S.A. 
81 Rue de la Servette 
Geneva, Switzerland 


Street 


City SS ee 

















New IBM 1418 
speeds and 


Now you can feed customer account data into 
your IBM 1401 Data Processing System with- 
out manual card punching. 
The new IBM 1418 optically reads printed 
numerical data directly from original paper 
documents. It reads up to 400 documents a 
minute...instantly transmits information to 
IBM 1401 your IBM 1401 Data Processing System. The 


DATA PROCESSING result is a dramatic increase in the speed of 
SYSTEM 
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Optical Character Reader 
simplifies customer accounting 


your overall accounting operations. 

Fast Bill Preparation—The IBM 1418 reads all 
pertinent data from meter reading records in 
a single pass...sends data directly to your data 
processing system for high speed billing. 
Streamlined Accounts Receivable Procedures — 
The IBM 1418 gives you fast, automatic re- 
entry into the cash posting phase of accounts 


receivable. When bill stubs are returned, the 


1418 reads and transmits to your data proc- 
essing system, (1) account number and 
amount paid, (2) all necessary data for im- 
mediate updating of accounts receivable. 

To find out how the IBM 1418 Optical Char- 
acter Reader can help you speed customer ac- 
counting, call the Utilities Specialist at your 
local IBM office. He’ll be glad to give you full 
information. 


® 
DATA PROCESSING 








Backed by 
25 years 
of 
reliable 
service 


Synthetic diaphragms 


for meters and regulators 
by 


REEVES 


VULCAN 
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MUELLER: NO-BLO MACHINE 
to safely do your job. 


You can economically connect or transfer services and repair or replace 
lines with the Mueller No-Blo Method and Machines. There is no blow- 
ing of gas, no interruption of service—work is safely completed under 
pressure. 
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D-4 MACHINE 
* Drills Ys’ through 2s’ 
* Pressures to 500 p.s.i. 


T-MACHINE 
¢ Drills Ye’ through 4" 
¢ Pressures to 125 p.s.i. 


at 100° F. i at 100° F. 
¢ Hand-operated ; a ¢ Hand-operated 
E-4 MACHINE 
¢ Drills Va"’ through 1” 
* Pressures to 500 p.s.i. 
at 100° F. 
* Hand-operated 





B-100 MACHINE 
* Drills and taps 2” 
through 212” 
* Pressures to 250 p.s.i. 
at 100° F. 
eH ™ 
DH-2 MACHINE and or power-operated 
* Drills V4’’ through 2%” 
* Pressures to 1200 p.s.i. 
at 100° F. 
¢ Power or hand-operated 


EH-1 MACHINE 

¢ Drills Vs"’ through 1” 

¢ Pressures to 1200 p.s.i. 
at 100° F. 

¢ Hand-operated 











MUELLER €O. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 


Your Mueller Representative 
has more information on the 
complete Mueller line of drilling, 
tapping and inserting machines. 
Contact him or write direct. 
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DOLLINGER 
DRY FILTER 
SPECIALISTS 
FOR 40 YEARS 


Dollinger Staynew Gas Filters are available in 
single units with capacities to 300,000 SCFH, 
and in multiple units for larger capacities. The 
filters shown above handle 6,600,000 SCFH 





REMOVE DRY OXIDE, STICKY OIL 
DEPOSITS FROM GAS LINES 


Dollinger Staynew Gas Filters are the ideal answer for elim- 
inating damaged valves and clogged pilots on natural gas lines, 
and for stopping lamp black and moisture in manufactured 
gas lines. Staynew Gas Filters have gained a wide reputation 
for economical, efficient filtration at many of the largest indus- 
trial and utility plants in the country. 


At district regulator stations and large meter and control cen- 
ters, Dollinger Staynew Gas Filters are 
unequalled for pipe line filtration. The 
filters employ a unique double action 
principle that cleans gas by two proc- 
esses. Mechanical separation directs the 
flow of gas into the base at high velocity, 
where water, oil and heavier particles 
of rust, scale and dirt are deposited. 
Then the gas, having been mechanically 
cleaned, is filtered through the Radial 
Fin insert at low velocity, removing any 
remaining particles. The Radial Fin con- 
struction is unequalled as an efficient 
form of pipe line filtration. It offers the 
largest possible active filtering area for 
the space it occupies—this means high 
efficiency at low resistance without con- 
stant servicing. 


For inspection and cleaning,interior parts of Staynew Gas Fil- 
ters are easily accessible—the “insides” are quickly exposed 
without breaking pipe connections. Inlet and outlet connec- 
tions of Staynew Gas Filters may be varied to suit each indi- 
vidual installation. 


Consult your Dollinger representative for assistance with your 
gas filtration problems. Call him, or write for Bulletin 290-R, 
Dollinger Corporation, Industrial Products Division, 68 Cen- 
tre Park, Rochester 3, New York. 


<a 


__ =r DOLLINGER 


QUID FILTERS « PIPE LINE FILTERS © INTAKE FILTERS « HYDRAULIC FILTERS « ELEC 
- e MIST COLLECTORS e 0 





TIC FILTER c RY PANEL FILTERS « SPECIAL DESIGN 
( NEL FILTERS & LOW PRE RE FILTERS © HIGH PRESSURE FILTERS 


eo VISC PAN U 
AUTOMATIC VENTILATION FILTERS e NATURAL GAS FILTERS e« SILENCER FILTERS 
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PIPE MILL 
TO you a 





PROVED in 50 million feet of installations, this plastic 
coated steel pipe takes to the most corrosive soils. 
Saves you time and money. X-TRU-COAT is available from 
the pipe mill in all sizes from ‘2’ through 8%’ O.D. CD) 


























HOW TO FINISH 
IN THE MONEY 
ON A MUDDY TRACK, 
43 MILES LONG 





Phillips Petroleum Company, Bartlesville, Oklahoma, recently installed 
a 6-inch products line between their Chocolate Bayou plant and processing 
plants in Brazoria, Texas. 

Republic X-TRU-CoatT —coated at the pipe mill—kept this installation 
moving despite frequent showers and severe mud. Naturally, the only bare 
steel requiring field coating was the cut back area at the pipe end necessary 
for welding. In addition, the tough plastic coating let Brazos Construction 
Company, pipeline contractors, string this pipe directly on the ground, 
then skid it onto timbers immediately behind welding operations. 

X-TRU-CoatT (with Phillips’ own MARLEX?® Plastic as the coating) 
showed no damage as a result of this severe handling. Welded joints were 
cleaned, wire brushed, primed, and wrapped with 4-inch plastic tape. 

X-TRU-CoaT is immune to the most corrosive soils. It insulates against 
electrolytic action and takes shipping, stringing, and installation in stride. 
Best proof is that customers have used more than 50,000,000 feet of 
this outstanding Republic product in the past four years. 

X-TRU-Coat from the pipe mill is available in 42” through 8” nominal. 
Users state that it can be bought and installed for /ess money than con- 
ventionally wrapped pipe. But biggest savings are in longer life. Republic 
X-TRu-Coat offers the highest known corrosion resistance. 

Call your nearest Republic sales office for consultation or quotations. 
For a picture of a few of the hundreds of current X-TRU-COAT instal- 
lations, mail the coupon on the following page. A free copy of the new 
X-TRU-COAT Brochure will be sent by return mail. 


REPUBLIC STEEL 


Cleveland 1, Ohio 
Electric Weld * Fusion Weld « Seamless * Continuous Butt Weld 
Light Wall + X-TRU-COAT ° Plastic Pipe 


Strong 
Modern 
Dependable 





REPUBLIC LINE PIPE: 14’ 


Expanded Electric Fusion Weld in 24”, 26”, and 30” 
O.D. Lengths: random (approximately 30’) and double 
random (approximately 60’, mid-welded). Specs: 
ASTM, API. Grades: X-42, 46, 52, 56, and 60. End 
finish: plain end beveled, plain end square cut 


Electric Resistance Weld in 1.315” through 16” O.D 
Standard, extra strong, and light wall. Black and gal- 
vanized. Lengths and 4% random 


ASTM, API, U.S. 


single, double, 2 
lengths, and cut lengths. Specs: 


Federal, etc 


X-TRU-COAT Plastic Coated Steel Pipe in '2” through 
85%” O.D. Electric Resistance Weld and Continuous Butt 
Weld. Standard, extra strong and light wall. Can be ap- 
plied to either black or galvanized pipe. Uniform 21’ 

lengths, cut lengths, single and double random lengths. 

End finish: threaded and coupled, threaded, plain end 

beveled, square cut or grooved for Victaulic Couplings. 


ns 


REPUBLIC STEEL CORPORATION 
DEPT. GS -2432 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


send more information on 
X-TrRU-Coat Plastic Coated Steel Pipe 
Electric Resistance Weld 

Continuous Butt Weld 


Please 
Seamless 

Fusion Weld 
Plastic Pipe 


Name 
Company 

Addre 
City 


Zone State 


| 
| 
| 
| 
| 
| 
' 
| 
| 
| 


TO 30’ O.D. 


Continuous Butt Weld in “s” through 4”. Standard and 

line pipe. Threaded and coupled, threaded, plain end 
beveled or square cut. Standard, extra strong, double 
extra strong. Uniform 21’ lengths, cut lengths, single 
and double random lengths. Specs: ASTM, API, U.S 


Federal, etc 


SRK® Plastic Pipe ( ABS Type I, IA and II) in 20’ straight 
lengths. 100 Ib.—2” through 6”; 150 lb.—’2” through 
6”; standard and extra heavy IPS—'2” through 8”; AGA 


size—2” through 6” (Subcommittee Report DMC-56-16). 


SRB® Plastic Pipe (Semi-Rigid Butyrate) in 20’ straight 


lengths. 2” through 4” in standard SWP weights 


Fe® Plastic Pipe (Flexible Polyethylene) in the following 
2” through 6”, 75 and 100 
and 6” sizes in 25’ straight 


weights and sizes: standard 
lb.— 2” 


lengths 


through 2”. 4” 


42” through 3” sizes in coils 


REPUBLIC STEEL 


General Offices * Cleveland 1, Ohio 





SAVES YOU 
TIME IN THE 
DITCH 


...and time is money. Man/minutes never cost more than they do now. Dependable, easy- 
to-install Dresser couplings and fittings are faster than any other pipe-joining method. 
They can save you minutes that add up to important dollars. Whether you want speed for 
economy, or speed for convenience (and economy) — specify Dresser with confidence. 


DRESSER 
—_ INDUSTRIES, INC., 


So. — OIL * GAS 
™y Vy Oa & CHEMICAL 
ae ‘ By) . ELECTRONIC 
ab S * 7 
, is INDUSTRIAL 


MANUFACTURING DIVISION 
BRADFORD, PENNSYLVANIA 
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MODEL 75, IDEAL FOR ONE HEAVY BREAKER: 
All the air you need to hold full pressure. Full 
load speed 1750 rpm. 


MODEL 125 PORTABL 


Ideal for street work. Go wherever the work is. 
Full load speed 1750 rpm. 


UTILITY MODEL 125 CROSS-MOUNTS BEHIND CAB. Only 7058” long, including Conti- 
nental G-193 engine and fuel tank. Delivers 125 cfm @ 100 psi at fuel-saving 1750 


rpm. All controls on curb side for easy operation. Smaller 75 and 85 cfm service 
truck models also available. Pto drive optional on all models. 


MODEL 365 ON LARGE TRENCH EXCAVATION 
in rock stratum. Full load speed 1700 rpm. Not 
1800, as other makes. 


Full air power at engine-saving speeds 


Jaeger rotary compressors are ideal for utility installation and 
maintenance for two important reasons: 


1: They deliver the same air volume as other rotaries 
at consistently slower engine speeds. You save fuel, 
engine and compressor wear every hour you work! 


2: Closer, instant-acting controls assure steady air 
delivery under widely fluctuating demands. Speed 
modulation is smooth and stepless over the entire 
range. Tools always work at top speed and impact. 


HIGH QUALITY EXTRAS AT NO EXTRA COST: Efficient copper 
tubed, finned multi-pass oil cooling — no high air tempera- 
tures. Automatic thermal by-pass valve — no “dry starts” in 
cold weather. Fuel tanks hold 8-hour supply. Portable models 
have extra large tool boxes. 


See your Jaeger distributor for the cost-saving figures on any 
Jaeger compressor — 75 to 900 cfm, or send for Catalog 
JC-O. The Jaeger Machine Co., 661 Dublin Ave., Columbus 
16, Ohio. Jaeger Machine Co. of Canada, Ltd., St. Thomas, 
Ontario. 


JAEGER ROTO AIR PLUS 


38 


GAS—September, 196! 








This “jeweled” escapement brings you fine 
watch quality in chart drives 


See how easy it is to convert to 
seven different rotation rates 


The main arbor on the basic chart drive has a rotation rate of 
seven days. Economical snap on turrets convert this rate to 8 
day, 15 day, 16 day, 24 day, 30 day, 31 day and 24 hour 
rotation. No tools are required and you can even change chart 
rotation without removing the drive from the instrument. 


Now, for the first time you get the extra value of a jeweled 
movement. This superior construction makes Rockwell chart 
drives more accurate and sensitive than ordinary chart drives. 
It requires less power to drive and is extremely durable since 
there are seven hard jeweled surfaces to overcome friction 
and wear. 


You can use these jeweled movement chart drives with 
profit to power all your recording instruments. They will 
adapt into practically any instrument case. Speed changing 
turrets (see left) permit varying rotation rates at will. Write 
for bulletin. Rockwell Manufacturing Company, Dept. 60F, 
Pittsburgh 8, Pa. In Canada, Rockweil Manutacturing Com- 
pany of Canada, Ltd., P.O. Box 420, Guelph, Ontario. 


JEWELED CHART DRIVES 


ROGK WELL? 





How would you like 


52000 PROFIT 


Sounds fantastic ... but it’s true! If you use 
equipment to pull, push, dig, lift or load, you 
can save up to $2000, in just the time it takes 
to sign your name on an order for a new Case 
industrial tractor. 


That means you make a handsome profit 
before the equipment moves an inch. 


Certainly price alone isn’t reason enough 
for you to buy any working tool for your 
business. But here, in Case machines, you 
also know you’re getting premium quality, a 
fine record of performance, that insures you an 
extra return on your investment every day it 
works for you. 


You’d be wise to go into details with your 
Case dealer now. 





Here’s the Case deal in a nutshell: a better price to start with... 
quality beyond question ... . performance that speeds up your 


production. All good reasons for you to check into the outstand- 
ing buying opportunity you have right now. 


It’s “PROFIT PICKIN’ TIME” NOW 
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SAVINGS [we 


UP TO. S00! 


It’s a fact that these savings are especially 
impressive when you consider the unusual ad- 
vanced features that help give Case equipment 
its outstanding superiority. Here are a few: CRAWLER 


¢ Case crawlers with exclusive Terramatic® Trans- 
mission speed up the pace of production, help {> 
insure a better margin of profit on close-bid jobs. 
And better performance holds for every job after 
that for years to come. 


Operator comfort, extra safety factors and the 

utter simplicity of control provide additional 

bonus benefits. Matchless work visibility too, 3 ; — 

adds to operator productivity. af et \ WHEEL 


You can get proof before you invest a cent. Just Wie - aS & TRACTOR 
ask for a Case demonstration test. See any piece ] . igs aN 

of Case industrial equipment do a better job 

faster, right before your eyes. 


ASK FOR A DEMONSTRATION NOW! 


Your Case dealer needs only a call from you, 
an idea of the equipment you need. He’ll set 
up a demonstration to prove every point we WHEEL 
make. And then he’ll quote you a deal no LOADER 


cost-conscious businessman could resist! 


Plus a multitude of combinations 


CASE #222" 
at all ® DEALERS 





Engineered by Bristo/: 


DIGITAL SUPERVISORY CONTROL 
for Peoples Natural Gas 


The Peoples Natural Gas Company safeguards service to 
its 265,000 residential and industrial customers with a 
supervisory control system designed to be the most secure 
in the gas distribution industry. Every component in this 
Bristol engineered digital system was specified and built 
for reliability and operating efficiency. 

From a central dispatching office in Pittsburgh’s Gate- 
way Center, dispatchers receive a continuously displayed 
digital description of flow, pressure, and temperature con- 
ditions at the system’s five major metering and regulating 
stations. At timed intervals or on demand, all data is also 
permanently recorded by an automatic logger on type- 
written log sheets. 


Upper Photo: Central station readout is provided by digital indicators 
on the schematic panels at left and on typewritten sheets from the 


Lower Left Photo: Metering and regulating station variables are moni- 
tored by Bristol gas flow computers and Dyna-Servo static pressure, 
temperature and differential pressure transducers. Use of conven- 
tional pneumatic controllers and diaphram valves is made possible 
by Dynamaster® digital-to-analog transducers (at center and right of 
®©Reg. T.M., U.S. Pat. Off. 


Control signals are selected digitally, subjected to a 
series of automatic security checks and transmitted via 
Westinghouse digital facilities and Bristol controllers to 
the proper regulators. Alarm contacts. provided on the 
remote controllers can also be reset from the central sta- 
tion, facilitating adjustment to varying load conditions. 

For detailed information about Bristol system engi- 
neering or for assistance with your specific telemetering 
or control problem, write: ACCcCO 
The Bristol Company, 119 Bristol Road, , 
Waterbury 20, Connecticut. 


A Subsidiary of American Chain & Cable Company, Inc. 


data logger at far right. Control signals are telemetered digitally from 
the operator's console shown in center of picture. 


panel) which convert the telemetered binary bit signals into pneu- 
matic regulator set points. Lower Right Photo: These Bristol Meta- 
graphic controllers operate pneumatic regulator valves through con- 
ventional 3-15 psi control signals. All valve positions are controlled 
by digital commands from the central dispatch office 


BRIS I OL ... leader in instrumentation for the gas industry 


AUTOMATIC CONTROLLING, RECORDING, LOGGING AND TELEMETERING INSTRUMENTS 
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. Why Dow Chemical 
\ uses this National 
| Type B wellhead 
for Ethylene storage 


National Type B wellheads offer these two 
advanced design features: 

CASING FLANGES. The counterbore is 
grooved for seating of lower regular packing 





support in order to separate pressure load from 
Slip load. Flanges are designed to accept all stand- 
ard blowout preventers. 

HINGED SLIPS.  Self-locating, three-segment as- 
semblies with simple latch bolt, permit unit to be closed 
around casing and lowered into place through prevent- 
ers. These are case hardened—not flame hardened— 
for added durability. Slips are long and have wicker 


design which prevents crushing of suspended string. 


These Type B wellheads are just one design group 
of the complete National Supply line of wellheads. In 
most cases, there is a standard National unit that will 
solve special requirements. If special engineering is 
necessary, National has a staff of wellhead experts who 
are readily available to recommend and build units to 
meet any LPG and natural gas storage requirements. 

Next time you buy wellheads or components, be sure 
to talk to your National Supply representative. Or write 
to National Supply Division, Armco Steel Corporation 
[wo Gateway Center, Pittsburgh 22, Pennsylvania. 


\ ? suid 
ARMCO National Supply Division 


This National Supply Type B wellhead is 
installed in Dow Chemical Ethylene stor- 
age field in central Michigan. Well depth 
is 4,300 ft.; pressure is 1,500 Ibs. 





hi 
BEGoodrich 


One look at your records should tell 
you how much it costs in pipeline main- 


tenance and replacement to deal with costly 


eliminating corrosion at the start—by using pipe made 
of rigid Geon vinyl. 

No problems from salt water, most chemicals, acid or 
alkaline soils, or galvanic corrosion. Pipe of rigid Geon 
stays smooth inside and out because it is not affected 
by the corrosive influences that affect ordinary pipe. 


Many gas distribution companies now save by insert- 


corrosion. Then it is easy to measure how to save by 


ing Geon pipe into reamed out iron 


KS pipe 
Ma ply 


to end the maintenance problem 
once and for all. Others use pipe of rigid Geon 
at the start of new installations. 

In many places, gas and oil companies are learning 
how lightweight, easy-to-install pipe of rigid Geon gives 
high tensile and impact strength, standing up well under 
pressure. For more facts—including experiences of gas 
companies—write B.F.Goodrich Chemical Company, 
Department NS-4, 3135 Euclid Avenue, Cleveland 15, 


Ohio. In Canada: Kitchener, Ontario. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 
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protection 
to fit 
every need 


SPOTLEAK® 1008 

SPOTLEAK® 1009 

- SPOTLEAK® 1015 

CYCLIC SULFIDE ODORANT 1013 
FUEL GAS ODORANT 1010 


Count on Pennsalt’s full quality 

lineup for an efficient, economical gas 
odorant that will meet the exact 
requirements of your system. 

industrial Chemicals Division, 
PENNSALT CHEMICALS CORPORATION, 
Three Penn Center, Philadelphia 2, Pa. 


positive protection 
to the end-of the line 


industrial Chemicals Division 


SALES OFFICES: ATLANTA ® CHICAGO © DETROIT ® LOS ANGELES 
NEW YORK © PHILADELPHIA © PITTSBURGH 
SAN FRANCISCO ® ST, LOUIS ® APPLETON 





PENNSALT CHEMICALS OF CANADA LTD., OAKVILLE, ONTARIO 
AIRCO COMPANY INTERNATIONAL, NEW YORK 


Pennsalt 
Chemicals 


ESTABLISHED 1850 





Model 3M125 


You've proved f 
the Roots 3M125 |p 
for dependability, 


— easy installation 


and accuracy... 


now try this one for SIZE! 


A 7000 cfh* line-mounted Rootsmeter less than 18° long 


Now you can have the advantages of both rotary-posi- 


tive-displacement metering and line-mounting in a 
7000 cfh Rootsmeter, Model 7M125, as well as in the 
already widely accepted 3000 cfh model. 

Rootsmeters are accurate through wide ranges of 
pressure and flow—unaffected by fluctuations. And be- 
cause of Roots proved operating principle, you can 
be sure the accuracy is permanent 

The new meters are designed for easy line-mount- 
ing. The 7000 cfh model is less than 18” long, and the 
3000 cfh model is only 14” long. Connections are 
flanged to ASA C.I. standards, and line-mounting 
Rootsmeters require no special supports for simple 
horizontal or vertical installation. 

There are a lot of other advantages in these Line- 
Mounted Gas Meters, too. You can easily read total 
flow through the convenient protective lens of the 
*Dial Rate 


Model 7M125 
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direct-reading volume register, yet the register itself is 
enclosed entirely within the meter case, eliminating 
problems incurred with external counters. And if you 
wish, the meter can be easily instrumented. Mainte- 
nance is simple: just replenish the oil occasionally; 
convenient bulls-eye oil-level gauges make checking 
easy. There are no internal valves, orifices, or dia- 
phragms to wear or be damaged, and no stuffing boxes 
to maintain. Testing is easy too, with simple connec- 
tions provided for standard proving procedures. 

Whether your problems are in gas production, trans- 
mission, or distribution, or if you meter industrial or 
institutional gas, you'll find Line-Mounted Roots- 
meters the most accurate and dependable, easiest to 
install, and most convenient gas meters you've ever 
used. Call your Roots-Connersville engineer or write 
for details of all the advantages of new Line-Mounted 
Rootsmeters. 
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LINE SERVICE CORPORATION 


X-TRU-COAT 


PAT. NOS. 2,447,420— 2.467.642 
PRODUCED UNDER THE DEKORON PROCESS 





WE'VE COATED 6,000,000 FEET 


OF PIPE WITH SGT 


CONT 


Our experience and know-how are at your service! 


When you require X-TRU-COAT pipe, call on 
us for immediate, unlimited production in sizes 

‘ through 4 O.D. We're applying X-TRU- 
COAT at our Sparrows Point, Maryland, and 
Youngstown, Ohio plants, and shortly will be in 
production at our Franklin Park, Illinois plant. 

Of independent producers, only PLS offers you 
tne experience ol X-TRU-COAT application since 
December, 1960. PLS handles pipe from any 
source, and schedules it to meet your delivery 


requirements. Specify Pipe Line Service on all 
of your X-TRU-COAT orders. 

For prices and complete information about 
this service, call or write Pipe Line Service 
Corporation, Franklin Park, Illinois, or the near- 
est Sales Office: 


Atlanta, Ga.; Harvey, La.; Sparrows Point, Md.; Omaha 
Nebr.: Monmouth Junction, N.J.: Syracuse, Pe ss North 
Lima, Youngstown, Ohio; Glenwillard, Penn.; and ¢ orpu 
Christi, Dallas, Houston, and Longview, Texas. 


fipe Line dervice Corporatio 


A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES 


General Offices and Piant: Franklin Park, Il. 


Thousands of miles of pipe coating protection sence 193] 
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* 
Security 
New centralized system at Public 
Service Electric & Gas Co. 


features rigid telemetering and 


provisions 


for 


remote control safeguards 


supervisory 


control 


INCE natural gas was first introduced into its 
~ fast-growing distribution system in 1956, Public 
Service Electric & Gas Co. has progressively brought 
its metering and regulating facilities under more 
centralized control. Greater system coordination was 
intended to facilitate better regulated customer serv- 
ice, and more economical use of purchased gas and 
company facilities. After five years’ experience with 
telemetering and remote control, Public Service is 
more than ever convinced of the need for centralized 
supervisory control. 

As telemetering and remote control facilities ex- 
panded, however, Public Service management became 
increasingly concerned with insuring the reliability 
of these facilities. Because of this concern, security 
provisions were given top priority in plans for the 
permanent gas load dispatching center now located at 
Sip Avenue in Jersey City. 

Public Service Electric & Gas distributes straight 
natural and mixed (natural plus manufactured) gas 
to most of New Jersey’s heavily populated and indus- 
trialized areas. Serving a region (see Fig. 1) from the 
New York State line at the Hudson river to a point 
below Camden on the Delaware river, the gas system 
covers an area about 115 miles in length and up to 
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30 miles wide through some 9015 miles of distribution 
mains. With annual gas sales totaling more than 
833,243,000 therms (equivalent to approximately 78.6 
billion cu ft of natural gas rated at 1060 Btu per 
cu ft), Public Service is ranked among the country’s 
five largest utilities. 

The staff at the gas load dispatching center is 
responsible for directly controlling 12 metering and 
regulating stations, scheduling and coordinating pro- 
duction at six gas manufacturing and three LPG-air 
plants, and regulating gas transfer into and out of 
storage. When excess gas is available, gas dispatchers 
also allocate natural gas to the company’s five electric 
generating stations for boiler fuel use. 

Supervisory information and control signals be- 
tween the dispatching center and all unattended 
stations are transmitted by Metameter telemeters 
through Hammarlund and Quindar audio tone units. 
All signals are carried by leased telephone wires. From 
the manned production plants and electric stations, 
data are relayed by telephone and teletype (Fig. 2). 

Telemetered data displayed at the supervisory panel 
reflect corrected flow rates, station inlet pressures, 
first cut pressures, outlet pressures and distribution 
main control point pressures. 
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Operation of regulating station humidifiers is also 
indicated at the central panel. Humidifiers and oil 
foggers are employed to protect the older mains, most 
of which are lead and jute caulked. The manufac- 
tured gas originally carried in these mains had been 
saturated and oil-bearing as it left the plants. By 
adding steam and light oils to the dry natural gas, 
Public Service is able to keep the pipe interiors moist 
and the jute joints tight. These precautions avoid 
leaks, pipe corrosion and dust storms (Fig. 3) 

Gas heaters are supervised through transmission 
of hot water temperatures and atmospheric tempera- 
tures over additional telemeter channels. 

Flow rates, station outlet pressures, and control 
point pressures are considered most important of the 
telemetered signals and are assigned individual trans- 
mission tones. For transmission economy, all other 
measurands are time-multiplexed for telemetering 
over a common tone channel. A Bristol time-division 
multiplex transmitter (see Fig. 4) sequentially feeds 
these measurements to the tone transmitter. At the 
central panel, a single tone receiver feeds the tele- 
metered signal to a self-synchronizing multiplex re- 
ceiver Which relays each message in turn to the prop- 
erly calibrated recorder. At the end of each cycle, a 
synchronization signal is automatically sent to posi- 
tion-check the multiplex stepping switches for the 
next cycle. 

Remote control is executed through the same leased 
lines, permitting dispatchers to adjust the set points 
of station regulators and to shut-down humidification 
units. Another command provision permits remote 
selection of flow computer ranges to keep recorded 

te flow rates on a convenient portion of the receiver 
Gag chart. 
Fig. 1. (above): Public Service gas distribution system. TELEMETERING SAFEGUARDS 
Below: Metering, regulating and production facilities. 


A two-step approach was taken in specifying pro- 





tection against failure of telemeter or tone compo- 
. nents: Firs sitive indicati failure was de- 
Natural Supervisory en : irst, . yued indic ition of oe was de 
. ste gs manded. Second, back-up or insurance devices were 
Station Gas Sources Facilities Descente, oth ee ae 
called for to maintain telemetering continuity while 
defective components were repaired or replaced. 
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Detection: Breakdown of tone equipment or tele- 
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meter transmitters presented no serious detection 
problem. The standard Bristol impulse-duration tele- 
meters already in use by Public Service employ a 15- 
second impulse cycle'. Under this system, the length 
of transmitted pulses varies from 3 to 12 seconds 
through full calibrated range. A pulse of less than 
3 seconds or more than 12 seconds indicates break- 
down somewhere in the communications system by 
driving the pen off-scale. 
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Loss of electric power at the transmission point or 


manned signal or continuous pulse generation. A _ no-signal 
condition would drive the receiving instrument’s pen 
completely downscale, below its graduated range. A 
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Fig. 2. Gas load dispatching center teletype equipment in 
left foreground maintains communications with weather 
forecasting points and with manned gas production plants. 


the calibrated part of the chart?. As the pen moved 
up or downscale, the receiver movement would trip 
the high or low point alarm associated with the par- 
ticular variable. Quick visual inspection of the pen 
position—outside the receiver’s rated range—would 
indicate that the alarm condition resulted from com- 
munications failure rather than an upset variable. 

Insuring detection of telemeter receiver failure, 
however, was of special concern to Henri Precheur, 
Public Service’s superintendent of metering stations. 
Impulse-duration receivers are meant to trace con- 
tinuous plot of measurand changes vs. time. In order 
for the chart to produce a smooth, readable descrip- 
tion of measured variable from a pulsing signal in- 
put, the telemeter receiver was designed so that the 
pen holds its last fixed position until a message is 
received showing a change in the measurand. If this 
feature weren’t built into the recorder mechanism, 
the pen would be in constant motion, moving upscale 
while energized by an incoming pulse and downscale 
during the de-energized periods between pulses. 

If the receiver’s electric power supply or drive 
motor should fail, however, the record stabilizing pro- 
vision could permit an undetected “freezing”? of the 
pen at the last properly received measured value. 
Such failure could be discovered by visual inspection 
of the receiver mechanism and could be noted by the 
absence of the characteristic clicking sound produced 


* Mechanical provisions safeguard the Metameter receiver movement 
against damage in either case 
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Map projector at right foreground allows dispatching per- 
sonnel to check location and access to all mains and sta- 
tions in distribution system. 


by the normally functioning receiver. Power loss 
would also be indicated by loss of chart motion. Pub- 
lic Service specifications, however, required that re- 
ceiver failure be positively and immediately called to 
the operator’s attention. 

This specification was satisfied by adding a motor 
failure alarm circuit to each Metameter receiver. This 
alarm system consisted of a visual and audible alarm 
system (storage battery powered), a cam attached to 
the motor’s drive shaft, and a microswitch. During 
normal operation, the cam would rotate continuously, 
tripping the microswitch during each revolution. The 
pulse from the microswitch would open the alarm 
circuit and cancel the “motor failure” signal for a pre- 
set time interval. In case of failure, however, the 
cam rotation would be stopped and, at the end of its 
delay period, the alarm system would be actuated to 
show receiver breakdown. 

Back-up devices: Alternate tone channels and re- 
ceiving instruments are provided in accordance with 
the importance of each signal. Since flow measurement 
is of prime importance to both receival and allocation 
control, the most extensive communications insurance 
is provided for this variable. These safeguards (shown 
in Fig. 5) begin with parallel tone transmitters at each 
metering and regulating station which simultaneously 
telemeter corrected station flow rate over two distinct 
audio tone channels. Each signal is continuously 
accepted by a separate tone receiver unit at the cen- 
tral panel in the dispatching center. A manuaily posi- 
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Fig. 3. Two oil foggers at East Rutherford station (center). Humidifiers are housed in building at right. 


tioned switch connects either tone system to the 
corresponding rate-of-flow recorder and flow inte- 
grator. The second tone channel is instantly available 
if first should be lost. 

Separate output terminals from each tone receiver 
are connected to provide parallel rather than series 
inputs to each station’s integrator case and flow re- 
corder. This provision decreases the possibility of 
simultaneous loss of signal to both instruments. 

Integrated flow data is further safeguarded. To 
facilitate exact hourly readings of total flow and to 
simplify the logging responsibility of the dispatching 
staff, the Bristol integrator case includes two display 
cyclometers marked “odd hour” and “even hour.” At 
the end of each hour, a cam-actuated switch channels 
the flow count to the alternate cyclometer. This 
allows a full 60 minutes in which duty dispatchers can 
log the hourly station totals from the inactive cyclome- 


ters and then reset them to zero. Inside the integrator 
case, a third cyclometer registers cumulative station 
flow. If either or both of the hourly indicators should 
fail, the cumulative unit insures uninterrupted avail- 
ability of integrated flow values. 

Because interruption or breakdown of a time-multi- 
plex telemetering channel would block all secondary 
measurements from a supervised station, these chan- 
nels are also supplemented by alternate channels with 
manually positioned tone selector switches similar to 
those used for flow. 


CONTROL SAFEGUARDS 

All Public Service pressure regulators are backed 
up by parallel stand-by regulators to insure continu- 
ous gas flow to the distribution mains in case of pri- 
mary regulator failure in a closed position (Fig. 6). 
Safety valves downstream of the parallel regulators 
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Fig. 4. Use of both tone and time-division multiplexing permits maximum use of lease lines. 
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protect the mains against open position regulator 
failure. 

Supervisory control facilities enable dispatchers to 
adjust both primary and standby regulator set-points. 
A total of three tone channels are provided for each 
remotely controlled valve. The first tone carries the 
regulator identification signal, the second raises regu- 
lator loading and the third lowers regulator loading. 
To change a set point, the operator pushes a single 
toggle switch to “raise” or “lower” position; this 
transmits the selected identification and command 
signals. Both messages must be received by the valve 
controller before any response is made. The two-tone 
actuation design almost completely eliminates the 
possibility of unwanted valve operation caused by 
“cross-talk” on the telephone wires. 

Communications safeguards against accidental 
boiler shutdown are even more stringent. Three tone 
channels are linked to each humidification system 
boiler and all three must be properly controlled to 
take the boiler out of service. Normally, one of these 
tones is continuously energized between Sip avenue 
and the boiler’s electrical control box; this signal holds 
in a normally closed contact which prevents boiler 
shutdown. Stopping this signal opens the NC contact, 
leaving the boiler in operation, but permitting sub- 
sequent closing of two normally open contacts by the 
second and third command signals. Closing these 
contacts effects the actual shutdown. Pressing one 
boiler contro] button at Jersey City interrupts the 
normally energized signal and energizes both shut- 
down tones. The possibility of accidental shutdown 
because of communications system interference is 
extremely remote since all three signals, carried on 
distinctly different audio frequencies, would have to 
be effected simultaneously. 

Even if the telephone lines to a remote station 
were broken in a storm, all regulators would lock at 
their last set point and boilers would continue normal 
operation. In such circumstances, of course, regula- 
tors and boilers could be operated by maintenance 


Fig. 5 (above). Dual tone channels, 
alternate hourly integrating flow 
cyclometers, and a back-up cumula- 
tive integrator minimize possibility 
of losing station flow data. Fig. 6 
(right). Remote operating parallel 
pressure regulators at Morris meter- 
ing and regulating station. 
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personnel sent to the station. 

High and low limit switches on remotely operated 
Bristol valve positioners limit the range through 
which dispatchers can control regulator set points. 
This provision was specified to safeguard the distri- 
bution system against dangerously high outlet pres- 
sures or extreme regulator throttling which would dis- 
rupt distribution pressures. Microswitches on the 
valve positioners (Fig. 7) restrict the remote pressure 
control range to several psi less than actual regula- 





Fig. 8. Telemeter receivers, control switches 
and alarm lights are mounted on separate 
aluminum panels for each remote station. Sta- 
tion piping is represented schematically at top 
of each panel. 





GUUS @C sae notification: an audible alarm and a flashing light 
(red for high point alarm, yellow for low point 
alarm). The operator must walk to the proper panel 
to silence the audible alarm by pushing a silencing 
button. This acknowledgment changes the variable 
identification light from flashing to steady. When the 
variable is restored to its proper range, a green bulb 
is lighted until acknowledged by pushing a reset but- 
ton on the proper panel. Collectively, these alarm 
provisions insure that operating personnel are con- 
tinually aware of variable statuses at all supervised 
stations. The possibility of misunderstanding or for- 
getting which variable at which station is off-control 
is completely eliminated. 

All control push buttons and switches are grouped 
with corresponding telemeter receivers on the main 
instrument panel (Fig. 8). To eliminate the possibil- 
ity of accidental controller actuation, all control 
switches are mounted inside Metameter cases. To gain 
access to any switch, dispatching personnel must 
pick the proper station, determine the proper func- 
tion, then open a plastic instrument case door before 
pushing the control button or toggle switch. Control 
room layout minimizes the time delay in performing 

Central control room layout was specified to mini- these steps; protection against human error fully 
mize the chance of human errors and omissions. justifies the time actually required to initiate a con- 


tor capacity. In case of an emergency demand or 
station shutdown, the separately adjustable limit 
switches could be reset or overridden by a man sent 
to the regulator station from a nearby maintenance 
station. 
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Fig. 7. Limit switches on 
Bristol valye_ positioner 
keeps remotely controlled 
regulators in safe working 
range. 
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The Federal 
Power 


Commission 


WHAT’S 
IN STORE? 


Only one thing is sure in the future 
of the Federal Power Commission— 
change. In the first two articles of this 
series, the editors of GAS traced the 
birth and rapid growth of the agency 
to its present condition of conflict and 
controversy. In this, the final story in 
this serious look at FPC, the possi- 
bilities for change in the agency are 


discussed. 


By NEIL REGEIMBAL 
GAS Washington Bureau 
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HANGES will come in the Federal Power Com- 

mission in time—but the path leading to them 
will be long and marked with the blood of many bitter 
battles. 

Agreement is general that changes in the FPC— 
and the other regulatory agencies as well—are badly 
needed. But there are almost as many plans for re- 
organizing the agencies as there are advocates. They 
vary widely. The power struggles which the reorgani- 
zation will bring are already building up. 

For the gas industry, these plans would have widely 
varying effects. But behind most of them lies in- 
creased or tightened federal controls. And many of 
them have been, in effect, operating at other agencies 
for years (including the Interstate Commerce Com- 
mission which regulates the failing railroad industry 
and the Civil Aeronautics Board which governs the 
ailing airline network). 

Some of the changes proposed for the FPC and the 
other agencies are pretty generally agreed to. These 
include: 

e A new code of ethics with stiff penalties covering 
conduct of government employees and representatives 
of regulated industries, strictly limiting unofficial or 
“ex parte” contacts between government and industry. 

e Lengthening the terms of members of these com- 
missions, probably to 10 years, raising their salaries 
and strengthening pension rights. 


e Strengthening the power of hearing examiners 
to reduce delay and raising their salaries. 


e Adding two members to the five-man FPC. 


e Creating a permanent conference to continually 
review the rules under which government hearings by 
these agencies are conducted (Administrative Pro- 
cedures Act). 

But beyond these changes, various factions agree 
only that there is a problem; that the commissions are 
bogged down and some method of clearing up huge 
case backlogs must be found, and that they will dis- 
agree on the best methods. 

The agency reform movement began to grow several 
years ago when a series of scandals in and around 
these agencies drove them into the public limelight 
for the first time. The scandals generally faded, but 
the deeper problems of these agencies that had been 
uncovered remained in view. The 1960 Presidential 
election campaign brought the reorganization drive to 
a head. 

James M. Landis, President Kennedy’s special ad- 
visor on regulatory agencies, set off the current battle 
over how to accomplish needed changes in sweeping 
recommendations made to the White House late last 
year. 

Mr. Landis is a former member of the Federal 
Trade Commission, former Chairman of the Securi- 
ties and Exchange Commission, and Civil Aeronautics 
Board, and one-time Dean of the Harvard Law School. 
He urged top-to-bottom changes in the regulatory 
agency setup, shifting control from Congress to the 
White House, and several other proposals which 
brought an immediate flood of opposition from Con- 
gress and from the regulated industries. 
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FEDERAL POWER COMMISSION: 





Among the more controversial were: 

e Exempting natural gas producers selling less than 
2 billion cu ft of gas a year from FPC control. 

e Giving the chairman of the FPC almost blanket 
authority to delegate to individual members or boards 
power to hear cases, to draft proposed budgets and 
allocate appropriations, to appoint all agency person- 
nel, and to make it clear that the chairman serves at 
the pleasure of the President. 

e Creation of a special energy policy office in the 
White House to study energy problems and recom- 
mend action to the President. 

e Creation of a special White House “Office for the 
Oversight of Regulatory Agencies.” This job was at 
first termed an agency “czar,’”’ which Mr. Landis later 
disavowed. But coupled with another suggestion call- 
ing for giving the President power to make sweeping 
reorganization of these agencies subject only to veto 
(granted by Congress), the oversight office would be 
a powerful influence on these agencies. 

e Require regular reports to the President from 
each of these agencies. (Kennedy is requiring month- 
ly reports from each of them—which has caused new 
protests from Congress. ) 

e Split an enlarged seven-man FPC into two panels, 
one for gas industry problems and one for electric 
industry matters. This proposal, added later, has 
drawn heavy fire from industry and Capitol Hill. 

Opposition from Congress, which created the inde- 
pendent agencies to take over the complicated tasks 
assigned it by the Constitution, caused the President 
to go slow in pushing many of the Landis recom- 
mendations. 

In his message to Congress proposing legislation 
to reform these agencies, the President asked only 
that the number of FPC commissioners be increased 
to seven, that producers selling less than 2 billion 
cu ft a year be exempted from FPC control; that pipe- 
lines not be required to go through the FPC when 
simply seeking to enlarge, extend, or replace facilities 
to serve existing customers; that interim rate in- 
creases be deposited in escrow until finally ruled on; 
and that the chairman be under direct White House 
appointment and have clear authority over budget- 
making and appropriations allocation. 

In spite of his removal of many of the more con- 
troversial Landis proposals, the President’s message 
drew strong criticism from many quarters. His move 
to exempt small producers has been described as 
“asinine” by some powerful congressional leaders. His 
recommendation to make the chairman more power- 
ful and responsible directly to the White House is 
bitterly opposed. 

The White House soon let it be known that it would 
be ready to “trade off’ some of these controversial 
suggestions. 

Measures to follow up the 2-billion cu ft proposal 
and to add two members and make it clear that the 
President can name the new chairman were quickly 
introduced. 
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There are other proposals for solving the FPC 
enigma from industry and from the FPC itself. 

Rep. Oren Harris (D., Ark.), chairman of the House 
Commerce Committee which must rule on these re- 
organizations (regular sponsor of the gas industry’s 
proposals), has been meeting again with representa- 
tives of the industry to try to work out legislation 
which would clear up much of the problem by simply 
easing, clarifying, and limiting the government’s gas 
control system. He is opposing the small-producer ex- 
emption and the proposal to give blanket authority 
to the chairman. 

Another suggestion is to write into law the FPC’s 
area pricing system, with whatever refinements are 
necessary. This approach, its supporters say, would 
remove the almost overwhelming backlog of rate cases 
at the FPC, permit it to keep up with the new cases, 
and give some measure of pricing relief to the indus- 
try. At the same time, some speedup in methods of 
dealing with pipeline rate cases—which are approved 
at about the same rate as new ones are filed—could 
be easily drafted. 

Joseph C. Swidler, nominated by President Kennedy 
to fill an FPC vacancy and his choice to become chair- 
man to replace Jerome Kuykendall in the top spot, 
wants the commission to have authority to initiate 
gas rate cuts, on its own motion, whether or not any- 
one asks for it. 

Other proposals would prohibit a pipeline from put- 
ting an interim rate increase into effect while a pre- 
vious rate case was pending; include clearly under 
FPC jurisdiction firms exporting and importing nat- 
ural gas; give the commission power to suspend rate 
changes in gas for industrial use; give the FPC power 
to allocate gas among pipeline customers in shortage 
periods; give FPC power to set safety standards; 
give FPC control over securities issued by gas firms; 
give the commission the clear right to bar duplicate 
intervenors in cases. 

One of the most controversial proposals, of course, 
is that sought by the coal industry to flatly prohibit 
sales of gas by a pipeline to industrial customers 
at less than fully distributed cost rates. The coal in- 
dustry calls these “dump” sales. The gas industry 
calls them “off peak” sales, where price is necessary 
to attract customers in off seasons to keep pipeline 
capacity in use. This proposal is part of the fuels 
policy drive of the coal industry, but will come up 
during any efforts to rewrite the Natural Gas Act. 

These are the major possibilities for rebuilding the 
Federal Power Commission. None is likely to be 
adopted quickly—nor in the form proposed. 

Almost all of these proposals fall into one of two 
categories—more government control of the industry 
(allegedly to benefit consumers) or eased government 
controls (tagged as “pro-industry’’). 

Bull-headed failure of many people to realize that 
the interests of the consumer and the industry are for 
practical purposes identical is perhaps the biggest 
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WHAT'S IN STORE? 





single roadblock to a realistic and successful solution 
of the FPC problem. It’s certainly the one which will 
give the industry the most trouble as these battles 
progress toward some action. 

tep. Harris, the gas industry’s mentor in Congress, 
speaks often and loudly of the desperate need for the 
three segments of the industry to stop considering 
only their own needs, and blindly insisting only on 
their own demands. This is certainly necessary, but 
even more so is the need for recognition of the big 
investment the consumer has in his natural gas supply 
and thus his stake in future supplies, and in his appli- 
ances that cannot burn another fuel. The practice 
of playing off the consumer against the supplier for 
purely political gain must be stopped. 

If this ever happened, the obvious merits in almost 
complete decontrol of the industry would become ap- 
parent—letting competition set the price, in most 
cases, and removing from the costs which the con- 
sumer eventually pays the tremendous expense of 
regulation to government and to industry. 

Even without much hope of this type of action, the 
solutions to the problems of the FPC’s huge backlog, 
confusion, and inaction, are fairly simple. Rep. Harris, 
who has come as close as anyone outside the industry 
to “‘studying the problem to death,” knows this. So do 
many of the industry’s supporters and many of its 
adversaries. 

It is a simple system of regulation of independent 
producers by commodity pricing, rather than the im- 
possible present system of utility-type regulation. De- 
tails would have to be clearly spelled out by law. When 
the Natural Gas Act was originally passed, the gas 
industry was young. The Act has never been brought 
up to date. But the problems, gimmicks, economic 
facts of the industry now are known. 

But the solution will not be simple. It will be 
tangled up in politics, in top-heavy compromises, and 
in efforts to punish. 

In the usual Washington tradition, chances are that 
the end product of the present uproar will be an en- 
larged FPC, more staff, more money, and more prob- 
lems to justify this expansion. 

The government phenomenon called Parkinson’s 
Law (after its creator, Professor C. Northcote Parkin- 
son) is almost certain to operate. This law states that 
work expands so as to fill the time available; there 
is no relationship between work to be done and the 
size of the staff assigned to do it, and that the number 
of subordinates multiplies at a predetermined rate 
regardless of the work to be turned out. 

It is inconceivable that there will be any attempted 
solution to the FPC problem—or those of any of the 
other regulatory agencies—which will not include 
a sizable increase in the agency. Simply increasing 
the number of commissioners to seven will produce 
perhaps as many as 30 additional staff employees. 
Splitting the workload into commission subcommittees 
will bring further increases. Bigger staffs will mean 
more headaches for the regulated. 
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The proposal to exempt small producers selling 
under 2 billion cu ft a year isn’t likely to get any- 
where. Because it is discriminatory, perhaps even 
illegal, and unworkable, the industry has been fighting 
it for years, has support in this opposition in Con- 
gress, and could easily knock it down again if serious 
attempts at passage are made. 

A code of ethics governing commissioners, staff 
and industry relationships and conduct will probably 
pass, and should be helpful to the industry in general, 
particularly the smaller firms which cannot afford 
the high-priced lobbying talent that the present sys- 
tem often demands. 

Lengthening terms of commissioners to 10 years 
and raising their salaries, however, is more bu- 
reaucratic boondoggling. It simply assures that most 
of the commissioners at any one time will be elderly, 
without guaranteeing that they will be the best men 
available or that they will have the energies to pro- 
mote sound industry growth. 

Strengthening the power of hearing examiners, and 
giving them raises, could bring some relief from the 
huge accumulation of rate cases at the commission, 
simply by reducing the legal red tape now tying up 
these cases. 

Giving the chairman almost blanket authority to 
run the agency isn’t likely to pass—and it’s a good 
thing. Under this suggestion by Landis and the 
President, the agency would become a one-man com- 
mission, under the direct control of the White House, 
and the regulatory system would undoubtedly turn 
into simply a political spoils system. 

Suggestions for closer liaison between the regula- 
tory agencies, and between the agencies and the White 
House, could have one important benefit—keeping the 
public spotlight ready to shine on these agencies and 
blocking their inclination to operate in the shadows. 
It could also be a source of political pressure in some 
cases, however. 

Splitting the commission into two panels, one for 
gas and one for electricity, won’t be adopted. As Rep. 
Harris points out, this is an inflexible approach, par- 
ticularly since the growing work load is in the gas 
field, not the electric field. 

But it is likely that the chairman will be given 
power to name subgroups to take over various in- 
ternal functions and perhaps to develop general policies 
and guidelines. This approach is supported by Rep. 
Harris. 

President Kennedy’s plan to free from regulation 
pipeline projects for expansion, extension, or replace- 
ment to serve existing customers could cut down the 
pipeline backlog somewhat, and will probably be 
adopted. 

It will be up to the industry, when the FPC re- 
organization throws the subject wide open, to fight 
hard for useful simplifying legislation, and not per- 
mit politically-inspired, unrealistic proposals to suc- 
ceed. 

It will be a hard fight. & 
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new gas requirements and supply group 


By J. FRED EBDON © Editor 


Sparked by Northern Natural executives, a 
new AGA committee will for the first time 
bring the gas industry's future into focus 


HE past 15 years have been spectacularly fruit- 

ful for the gas industry. This period has also 
been advantageous to gas consumers. Prime reason 
for both has been the introduction and continuous 
availability of natural. gas to nearly all areas of con- 
tinental United States. 

Natural gas brought economy and advanced utiliza- 
tion to energy consumers in all classifications. It also 
provided the commodity on which very rapid, almost 
phenomenal growth of the gas industry has been based. 
Such expansion resulted in the gas industry furnish- 
ing about 30 per cent of our nation’s annual energy 
requirements. Sometimes, however, and GAS thinks 
far too often, the fast pace of growth has rather 
shadowed an associated growth in the gas industry’s 
responsibility to the nation and millions of consumers 
now accustomed to gas service as a routine factor in 
their society. It has even been suggested that the gas 
industry’s concentration on vast expansion has simi- 
larly partially hidden its responsibility to itself. 

While natural gas is now a source of some 30 per 
cent of the annual energy supply for this nation, that 
is modern history. Not-quite-so-modern history re- 
veals that natural gas, and indeed the sendout of the 
entire gas industry, regardless of source and composi- 
tion, did not always enjoy its current reception. It 
would seem true, then, that there is more than a slight 
chance that there will be a change in the portion of 
U. S. energy requirements supplied by natural gas in 
the far future. 

Most students of the subject say that growth of a 
country or society will accelerate or retard in rela- 
tion to availability of energy. None (that we can find) 
predict any reduction in this nation’s energy require- 
ments for the future. The vast majority, on the other 
hand, contemplate increases in energy needs that 
stagger the imagination. 

So, with a pretty solid literature documenting best- 
available predictions of fast future energy require- 
ments for the United States, it has been too easy for 
the gas industry to straight-line the past 15 or so 
vears into the future. The result has been some rather 
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Shomaker: “It is my firm belief that the 
gas industry itself is best equipped to 
forecast its own future.” 


shocking “studies’”—from within and without the gas 
patch—projecting and extrapolating the gas indus- 
try’s growth points and fortune in the coming years. 
Many project exciting growth points, but few (if 
any) present detailed data to indicate that our in- 
dustry can reach these “goals.” 

Will the gas industry maintain its rate of growth 
from the past 15 years in the next similar period? 
Will it exceed this growth rate? (Wise people have 
vastly underestimated the gas industry’s growth in 
the past.) Or, will it level out in growth? It is not 
impossible that under the impact of many diverse 
factors currently at play within and on it, the gas in- 
dustry could retard in the next 15 or 20 years. What 
are the answers? 

Well, we don’t know. Probably the various gas as- 
sociations don’t really know. Laughingly, we suspect 
the Oil & Gas Journal doesn’t know. And, frankly, we 
don’t know of anyone who does know. All of us do, 
however, have some very definite opinions on the sub- 
ject. 

Opinions are not enough, we submit, on which to 
balance the gas industry’s vital responsibility to this 
country as a major supplier of energy resources. Nor 
are opinions enough to protect the gas industry’s 
tremendous investment in equipment and facilities— 
currently close to $23 billion. The gas industry can- 
not afford to let tomorrow take care of the nation’s 
present and future gas consumers. The gas industry 
cannot let tomorrow simply take care of itself. 

It is high time for the gas industry to take a good, 
close look at itself. A future, and we think a very 
bright one, is almost a certainty. But any future is 
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REGION & AREA 





1. New England 


Maine, N. H., Vt., Mass., 
Conn., R. I. 


REPRESENTATIVE 


Walter E. Caine, V-P, 
Texas Eastern Transmis- 
sion Corp., Shreveport 





Joseph T. Keiley, V-P, 
Berkshire Gas Co., Pitts- 
field, Mass. 





2. Appalachian 


NN. ¥., Pa, N...J., Dale. 
ma. 2. C., Va., W.. Va, 
Ohio, Ky. 


R. Stewart Bruns Jr., V-P, 
Transcontinental Gas Pipe- 
Line Corp., Newark, N. J. 


Alan A. Cullman, V-P, 
Columbia Gas System Serv- 
ice Corp., New York 





3. Southeast 


N.C... Tenn., &.. C., Aid, 
Ga., Fla. 


Mare Baum, V-P, 
Southern Natural Gas Co., 
Birmingham, Ala. 


W. L. Lee, Pres., 


Atlanta Gas Light Co., 
Atlanta, Ga. 





4. Great Lakes 


Mich., Ind., Ill., Wis. 


Karl E. Schmidt, V-P, 
Michigan-Wisconsin Pipe- 
Line Co., Detroit 


W. C. McCallister, V-P, 
& Comptroller, Peoples 
Gas Light & Coke Co., 
Chicago 





5. Northern Plains 


N. D., S. D., Iowa, Neb., 
Minn. 


H. M. Sampson, Asst. V-P, 
Northern Natural Gas Co., 
Omaha 


G. M. Carter, V-P & Gen. 
Mgr., Minnesota Valley 
Gas Co., Minneapolis 





6. Midcontinent 


Kan., Mo., Okla. 


Charles C. Ingram, V-P, 
Oklahoma Natural Gas Co., 
Tulsa 


B. C. Adams Jr., V-P, 
Gas Service Co., 
Kansas City, Mo. 





7. Gulf Coast 


Ark., Miss., La., Texas 


C. C. Barnett, V-P, 
United Gas Pipe Line 
Co., Shreveport 


E. Allen Brown, Exec. 
V-P, Lone Star Gas Co., 
Dallas 





8. Rocky Mf. 


Colo., Mont., Utah, Wyo. 


S. C. Barrett, V-P, 
Colorado Interstate Gas 
Co., Colorado Springs 


Donald J. Miller, V-P, 
Public Service Co. of 
Colorado, Denver 





9. Pacific Southwest 


N. M., Ariz., Nev., Calif. 


H. B. Lafferty (El Paso) 
Dispatching, El] Paso 
(Texas) Natural Gas Co. 


W. J. Herrman, V-P, 
Southern California Gas 
Co., Los Angeles 





10. Pacific Northwest 


Wash., Ore., Idaho 


H. B. Lafferty 

B. T. Poor, Exec. V-P, 
Washington Natural 
Gas Co., Seattle 
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merely potential and latent until plans—long range 
plans—are mapped out to measure it and provide the 
methods of access. 

Simply because a great potential for the gas in- 
dustry is pretty widely predicted and is probably 
available, is absolutely no assurance that this indus- 
try can or will ever realize it. Too many factors are 
involved—the government, economics, politics, psy- 
chology, sociology, science, etc. 

There are other reasons demanding that the gas 
industry appraise its future. If there is further rapid 
expansion to be done, the same will require capital. 
Investment running into the billions of dollars is 
made in any industry only after investment bankers 
and others in the financial field have taken a mighty 
close look. Such looks involve history and future. 
There is little need to dwell on the fact that an in- 
vestment is merely the use of money to make more 
money, to gain income or increase capital, or both. 
Safety of principal is an important consideration of 
any investor in any industry. Too, a study of the gas 
industry’s long-range future and methods of reach- 
ing reasonable goals can be used as an instrument 
for combating restrictive legislation. 

Long-range planning as an industry (as opposed to 
the same type of planning on a company-by-company 
basis) is also very vital to those furnishing the gas 
industry equipment, supplies and service. Not too 
many gas companies seem to be constantly aware of 
the fact that many companies—other than gas com- 
panies operating gas system—have some billions of 
dollars invested in the industry and its future. Manu- 
facturers of key products and supplies to the gas in- 
dustry have to plan ahead for vast expansion or take 
other steps should expansion level-off or retard. 

GAS does not anticipate anything in the next 15 or 
20 years for the gas industry except continued ex- 
pansion. In question, however, is relatively how much 
expansion? The range of the expansion, if you will. 

Happily, the machinery for answering, as validly 
as possible, the overall question of the future path 
of our industry is rushing into existence. 

Our best information is that the seed of the proj- 
ect was germinated out in Omaha by Northern Nat- 
ural Gas Co. Other companies may have had the same 
idea. If so, they kept them pretty quiet. However, the 
initial impetus seemingly appeared at the super-con- 
fidential AGA Executive Conference during 1960. 
There, John Merriam, chairman of the board, North- 
ern Natural Gas Co., voiced his opinion that time was 
propitious for the gas industry to take a realistic 
appraisal of its expected growth for five, 10, 15, or 
possibly, even more years in the future. The study 
he suggested would be made by and for the entire gas 
industry—producers, pipeliners, and distributors. It 
would validly probe total gas requirements at such 
periods in the years ahead. Simultaneously, the study 
would investigate natural gas supply, and possibly al- 
ternate sources of gas, for the same periods. Both 
would be correlated and integrated with studies of eco- 
nomic, and other, factors with important relevancy. 

Mr. Merriam proposed that an AGA committee be 
formed to make this almost-impossible study. His 
strong feeling on the project’s importance was made 
clear by his offer of the full-time service of one of 
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Northern’s senior vice presidents, Larry Shomaker, 
to develop the committee and get the study into op- 
eration. Thus, the idea for the AGA Requirements 
and Supply Committee was presented. 

This project was assigned to General Management 
Section of AGA. A Task Force was formed with Larry 
Shomaker at its head. An advisory committee was 
also assembled to help get the project into reality. Its 
members: 

Marvin Chandler, president, Northern Illinois Gas 
Co.; John Wimberly, president, Houston Natural Gas 
Co.; Charles Webber, cirector of natural gas admin- 
istration, Sun Oil Co.; Ronald Malony, president, 
Bridgeport Gas Co.; Walter Herrman, vice president, 
Southern California Gas Co.; L. L. 
analyst, Columbia Gas System Service Corp.; W. J. 


Beebe, senior 


Treme, Laclede Gas Co. 

Mr. Shomaker accepted the chairmanship of Gas 
Requirements and Supply committee and, with the 
help of the Advisory Committee, was off and running 
to: (1) staff the committee, and (2) develop plans and 


methods for accomplishing its objectives. 


COMMITTEE ORGANIZATION 

The committee will be a group of gas industry men 
The feeling is that no other people or organization 
is better experienced or qualified to evaluate the gas 
industry’s potential than experts from the industry 
itself. Gasmen have the data and information for 
the past and present. Too, the gas industry has the 


manpower with the experience and know-how. Coupled 
with these is the incentive of an industry making its 
own progress. 

Gas Requirements and Supply committee will be 
organized along the lines of the long-established AGA 
Gas Reserves committee. The latter has proven its 
organizational structure ideal for rendering authorita- 
tive reports that have gained respect throughout the 
industry and the entire U. S. business community. 

Following demonstrated results of the reserves com- 
mittee, the new requirements and supply group will 
be a permanent committee with a permanent chairman. 
This assures continuous reporting, with each report 
becoming more valuable as it is pancaked on its prede- 
cessors. 

Gas Requirements and Supply committee will be 
divided into two working segments. One will devote 
its attention to studying future gas requirements. The 
other, obviously, future gas supply. 

Future Gas Requirements section will have repre- 
sentatives for 10 regions of the nation. Two commit- 
teemen represent each region—one from a gas pipe- 
line company, the other from a gas distribution 
company. (This section has been staffed. See box.) 

Future Gas Supply section committee personnel will 
come from exploration, producing, and gas companies. 
Economic geologists, consulting engineers, and other 
specialists are to be included. This section also will 
have 10 regions, based on the same regions used by 
the AGA Natural Gas Reserves group. 





WHAT THE COMMITTEE WILL DO 

Information will be obtained by the separate func- 
tional sections of the committee on gas requirements 
and supply, respectively, on a regional basis. Source 
and working papers will be kept strictly confidential. 

The permanent chairman will be responsible for 
collecting, compiling, and analyzing, and reporting 
results of the studies. Of course, he will have the help 
of any or all committeemen as required. Reports will 
be presented to the industry once a year, reflecting 
gas requirements and supply conclusions, as correlated 
with socio-economic factors, for five, 10, and 15 years, 
and possibly, additional years in the future. 

Gas Requirements and Supply committee will not 
duplicate work of the committee on Natural Gas Re- 
serves. While Gas Reserves does its fine work on 
proven gas reserves, Requirements and Supply will 
delineate future gas market and profitable or maxi- 
mum potential gas reserves. In addition, the latter ag- 
gregation will attempt valid exploration of gas prices 
from wellhead to domestic meters to relate them with 
future total gas market and supply; as well as relating 
future gas prices to those of other existing and po- 
tential sources of energy. 

In short, while data are available from several 
sources on gas deliveries (market) and supply in the 
past, the new committee plans to as accurately as pos- 
sible predict these factors into the long-range future! 
This will be a real “first” for the industry. 

Among matters to be studied and tied-in for the 
reports are: current and future availability of foreign 
gas for importation; impact of energy from sources 
generated by sophisticated technology; sources of gas 
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other than natural; the interplay of conventional, com- 
petitive energies with gas on the national energy 
market expected for the future; gas prices (at the 
several gas industry levels) that might be required 
to stimulate exploration and drilling in potential, but 
intried, producing areas; and the like. 

The really mean task will be sifting such ramifica- 
tions of future gas market and supply matters to- 
gether; making practical analysis of the informa- 
tional elements and compounds at hand; and then cen 
trifuging out the BS&W to produce workable, feet-on- 
the-ground answers. 

This committee has taken on an extremely difficult 
job. But it feels the value of the work for answer- 
ing questions concerning the gas industry’s future 
will be well worth the time and effort. 

Larry Shomaker, permanent chairman of the com- 
mittee on Gas Requirements and Reserves, said this: 

“It is my firm belief that the gas industry itself 
is best equipped to forecast its own future. It needs, 
however, to organize itself for this purpose. It has 
the basic material for the required starting points, 
namely a complete historical set of facts and figures 
through its contacts with consumers, business and 
industry in almost every city in the country. It is in 
a position to appraise the growth of each major city 
and area of the country and determine with reason 
able accuracy the participation of our industry in 
that growth. What is needed is a plan of coordination, 
fact-finding and assembly. This is the job the Ameri- 
can Gas Association has presented this committee. 
The magnitude of the project and the importance of 
the goals are challenging. I hope every member of our 
industry will join us in accepting this challenge.” 
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Utilities 
cooperate to 
Safeguard 
underground 


facilities 


By JAMES J. BURNS 
Senior Engineer 
Northern Illinois Gas Co. 
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URING the years since the end of World War 
D II, the metropolitan area around the city of 
Chicago has developed more rapidly than the 
city itself. Many new homes, factories, and ware- 
houses have been built. Many older factories and 
warehouses have been expanded. This growth, in turn, 
requires schools, churches, stores, laundries, and other 
commercial service establishments. Many municipali- 
ties are extending pavements, sewers, and water 
mains to serve the new buildings. Privately owned 
utility companies are providing necessary electric, 
telephone, and gas service. The major companies sup- 
plying these services are Commonwealth Edison Co., 
Illinois Bell Telephone Co., and Northern Illinois Gas 
Co. For the sake of brevity, subsequent paragraphs 
refer to these companies as electric company, tele- 
phone company, and gas company, respectively. 

Expanded construction programs and widespread 
use of excavating machinery caused an alarming in- 
crease in damage to underground facilities owned by 
these utilities. For example, a trenching machine may 
sever a telephone or electric cable. A backhoe or 
auger may break a gas pipe. Both the number of ac- 
cidents and the severity of damage have increased 
since the days when digging by hand, with pick and 
shovel, was common practice. General ill effects of 
these accidents are inconvenience and expense for 
customers, and waste of manpower and material for 
the owner. The ill effects may be more serious. Con- 
tact with a broken electric cable may be fatal to work- 
men or bystanders. Gas escaping from a broken pipe 
may cause personal injury, as well as property dam- 
age. If an explosion follows, the injury and damage 
may be severe. 

The increase in damage to gas, telephone, and elec- 
tric underground facilities directed special attention 
to ways of preventing such damage. Analysis of ac- 
cident records showed that in many instances, the 
construction activities of one utility company were 
damaging underground gas pipes or cables of another. 
If the utility companies cooperated in safeguarding 
each other’s underground facilities, they could not 
only prevent much of the damage, but also set an 
example to contractors and other agencies excavating 
in public streets and highways. 

Cooperation in this matter began when a represen- 
tative of the gas company negotiated informally with 
representatives of the telephone and electric com- 
panies. These representatives readily agreed that 
when underground facilities will be jeopardized by 
digging operations, the location of such facilities 
should be plainly marked with stakes in the field. A 
suitable locating device should be used to determine 
the location. The representatives were not willing to 
rely solely upon maps and records for these locations. 

Cooperation has continued, with intermittent nego- 
tiations over a period of several years. The negotia- 
tions have developed general principles for the ex- 
change of information between the three companies 
to safeguard each other’s underground facilities. The 
general principles are: 

(1) The owner of underground facilities jeopard- 
ized by construction or maintenance operations of an- 
other company will determine the location of them 
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and provide for marking them upon request of the 
other company. 

(2) Unless other arrangements are deemed neces- 
sary, and are mutually agreed upon, the company per- 
forming trenching or digging operations will expose 
the jeopardized underground facilities of the other 
company only under supervision of the owner, pro- 
vided they lie within 21% ft of the location designated 
by the owner. Expense for exposing facilities beyond 
this distance will be borne by the owner. Excavating 
machinery will not be operated in proximity to under- 
ground facilities until such facilities have been ex- 
posed by hand methods of excavation. 

(3) The company proposing construction or main- 
tenance work will provide, by advance notification, 
opportunity for the owner of jeopardized underground 
facilities to have its representative present at the site 
when work is started. Whenever feasible, notification 
will be given 48 hours before work is started. In other 
cases, notification will be given no later than the day 
before work is started. 


Representatives of the three companies have ap- 
plied these principles to individual procedures which 
meet the internal requirements of their respective 
companies. The portions of the procedures which per- 
tain to the gas company include the following fea- 
tures: 


(1) The telephone and electric companies furnish 
to the gas company copies of each drawing for pro- 
posed pole, anchor, and underground cable work. 
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The gas company indicates on these copies the loca- 
tion of underground gas pipes in the area, and the 
telephone number to use in notifying the gas com- 
pany before starting the proposed work. The gas com- 
pany then returns one copy to the sender. When the 
gas company receives notice that work will start, a 
representative marks with stakes the location of un- 
derground gas pipes in the construction area, and ar- 
ranges for whatever protection seems necessary. 

(2) The gas company furnishes to the telephone 
and electric companies copies of each drawing for 
proposed underground gas pipes. These two companies 
each indicate on their respective copies the location 
of underground cables in the area, as well as the tele- 
phone number to use in notifying that company before 
starting the proposed work. Each of the two com- 
panies then returns one copy of the drawing to the 
gas company. Before starting work, the gas company 
notifies the owner of each cable shown on the draw- 
ing. A representative of each owner then marks with 
stakes the location of his company’s underground 
cable in the construction area, and arranges for what- 
ever protection seems necessary. 

(3) In lieu of furnishing information on individual 
orders of the gas company for service pipes, leak re- 
pairs, and other minor construction or maintenance 
work, the telephone and electric companies furnish 
and maintain at offices of the gas company a set of 
maps showing their underground cables. 

Fig. 1 is a typical drawing showing the location of 
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Fig. 1. Typical drawing showing 
location of proposed gas main 
with entries of telephone and elec- 
tric underground information. 





a proposed gas main with entries of telephone and 
electric underground information. Spaces in the title 
block are marked by “‘X” to show that telephone cable 
is located in the area, but no electric cable. The draw- 
ing shows that the telephone cable lies on the east 
side of Batavia avenue and the north side of Union 
avenue. When the telephone company wire chief is 
notified that work is starting, he will send a man to 
locate the cable with a locating device and mark the 
location with stakes. 

The procedures aid in safeguarding underground 
cables and gas pipes, but efforts to make them more 
effective are continuing. The telephone company is 
giving special attention to showing new construction 
more promptly on the maps it maintains for the gas 
company. The electric company is correlating pro- 
cedures affected by recent changes in its organization, 
and revising its directories to reduce the effect of 
future changes in personnel. The gas company is 
giving special attention to showing telephone and elec- 
tric underground information correctly on all draw- 
ings for gas underground construction. The gas com- 
pany is also instructing its workmen to examine all 
job sites carefully for evidence of telephone and elec- 
tric underground cables, even if construction draw- 
ings show that there are none in the area. 

The success of these procedures for exchanging 
information to safeguard underground facilities justi- 
fies similar arrangements with other utility and pipe- 
line companies operating in territory served by the 
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gas company. Procedures have already been negotiated 
with two of the telephone companies and one of the 
electric companies. Plans of the gas company include 
negotiations with more utility and pipeline companies. 
The Illinois Commerce Commission is preparing an 
order which deals with the exchange of information 
on underground facilities. The order is based upon 
current practice of the three major utility companies, 
and will extend many of these practices to all utility 
companies regulated by the commission. 
Arrangements for preventing damage by contrac- 
tors who excavate for agencies other than utility and 
pipeline companies are much more difficult to make 
because the number of such contractors is large, and 
the variety of work requiring excavation is wide. 
The gas company uses several methods of warning 
the contractors to ask for location of gas pipes before 
starting to excavate. These methods include an annual 
letter to each contractor known to operate in terri- 
tory served by the gas company, and posting signs 
at locations of gas pipes in areas of proposed con- 
struction and at other locations of important gas 
pipes. Representatives of the gas company also make 
personal calls on the contractors’ supervisors at the 
job sites. Many municipalities cooperate in preventing 
damage to underground cables and gas pipes. Before 
granting a permit for a contractor to excavate in a 
street or alley, an authority reminds or requires him 
to notify the utility companies which may be con- 
cerned with the*proposed work. A] 
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Designing 


regulator units 


By J. O. HULBERT, Design Supervisor 


B.C. Electric Co. Ltd... Vancouver, B. C. 


Typical residential location. 


View inside vault showing two regu- 
lators and single relief valve. 


‘NAS supply for local distribution usually involves 

y the use of two piping systems. These comprise 
a sparse grid of piping superimposed on a compact 
network, with the former feeding gas to the latter at 
strategic locations. This arrangement delivers gas to 
the customer at minimal piping cost. 

Current practice is to design the overlay grid to 
contain the highest pressure permitted by local 
authorities and consistent with ASA flange ratings, 
i.e. 175, 230 and 275 psig. The compact network de- 
livers gas direct to customers and is limited by the 
ASA to 60 psig (high pressure) ; however, while most 
new installations are designed for this pressure, many 
systems of earlier vintage distribute up to 2 psig (low 
pressure). With the upper limits set in this way, 
network analysis will reveal the actual pressures to be 
expected at various points in each system when loads 
are maximum. This work can then be extrapolated 
over ensuing years to match expected load growth. 

At this stage, sufficient information is available to 
permit the selection of regulating equipment to control 
flow into the high pressure system. For simplicity, 
this article will omit further reference to low pressure 
systems, except to show unique features in that class. 

Gas flow is controlled by maintaining a constant. 


preset, downstream pressure. Since gas is drawn from 
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the distribution system at varying rates, the regulat- 
ing valve is continually opening or closing to maintain 
the set pressure. Fortunately, the system into which 
the gas is flowing usually has a large volume so that 
the regulator response does not have to be very fast. 
If this were not the case, the gas industry would 
require much more expensive equipment. As it is, the 
simplest form of regulation is adequate. Downstream 
pressure is made to pilot the loading of upstream gas 
onto a diaphragm, the movement of which regulates 
the flow of gas through the valve. In some regulators 
the diaphragm is coupled directly to the stem of a 
“globe type” valve; alternately it may be in direct 
contact with the flowing gas, in which case the dia- 
phragm itself will close against the valve seat. 

In all regulators, a spring is used somewhere in 
the control mechanism to provide a reference point 
against which the downstream pressure can be bal- 
anced. During operation, this spring is compressed 
as the regulator opens causing a “‘droop”’ in the refer- 
ence point. The magnitude of this droop depends upon 
the spring strength and will be quite high for pilotless 
regulators. However, -with assistance from a pilot, a 
weak spring may be used and the droop reduced to 
negligible proportions. 

The overall effect of the pilot is to speed up re- 
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sponse and to reduce the droop, providing what is 
virtually on-off control. Such fast action is not re- 
quired for gas distribution and it is necessary to 
dampen the reaction by bleeding the upstream or 
power-gas supply to the pilot. In this way the control 
requirements for gas distribution are fully satisfied, 
namely, a small droop with slow response. 


ANCILLARY EQUIPMENT 

The possibility of regulator failure and consequent 
overpressure of the downstream system must be en- 
sured against at all times. This may be attained by 
installing a secondary slandby regulator in series 
(monitoring) with the main regulator, or, alternative- 
ly, by dumping downstream gas to atmosphere through 
a relief valve. A third method involving complete shut- 
off of the gas supply is also permissible, but is not 
usually desirable because it may interrupt gas to the 
consumer. 

A pressure recorder must also be included. Pri- 
marily a legal requirement to provide information in 
the event of overpressure, this instrument also assists 
greatly in operation and maintenance of the station. 

To avoid abrasion within the regulators and ac- 
‘umulation within downstream piping, a dust trap is 
often essential. The dry type with removable filters 
is usually most suitable, being less bulky than oil- 
filled types. 

For system analysis, it is occasionally necessary 
to know the fiow rate through a regulator station, but 
such checks as this require only the temporary hook- 
up of a flow recorder. However, a permanent orifice 
run is required and since billing is not involved, ac- 
curacy is not important and the run may be designed 
to minimum AGA specifications. 

Finally, a suitable bypass arrangement must be 
provided so that maintenance crews can work on each 
item without interrupting distribution. If possible, 
it is desirable to have regulation on the bypass, thus 
avoiding the need for constant manual adjustment of 
the bypass valve. 

A suitable arrangement of all the above equip- 
ment is shown diagrammatically in Fig. 1. This lay- 
out employs a minimum of valving without adversely 
affecting flexibility. 


SIZING THE EQUIPMENT 


Pressure and flow valves under maximum and mini- 
mum load conditions are derived from system analysis 
and this is the starting point for step-by-step calcula- 
tions to select equipment. While the following steps 
are general, it will be noted that they tend to apply 
to the vault design shown in this article. The proce- 
dure is shown graphically in Fig. 2. 

(1) Under maximum load conditions, line tosses will 
be high, producing low pressures throughout the trunk 
system. Also, pressures at injection points into the 
high pressure system must be set high in order to 
overcome increased line losses to the customer. Hence, 
the differential pressure across regulators will be at 
a minimum. 

(2) Conversely, during minimum load, there will be 
a maximum pressure ahead of the regulators and a 
large differential pressure. 
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(3) From (1) above it is now possible to size the 
orifice run, dustpot and internal piping including the 
bypass. When selecting these items, it is important 
to keep in mind the overall system economy; for pres- 
sure losses in the vault must be deducted from avail- 
able losses in system piping. Since station costs are 
usually far less than the cost of system piping, it fol- 
lows that considerable expense can be justified to keep 
to a minimum the vault pressure losses. This provi- 
sion does not, of course, apply to low pressure net- 
works because there is always ample differential avail- 
able at the vault. 

(4) Selection and layout of regulators can now be 
made. For the design in question, parallel runs are 
specified to give good flexibility for both operation 
and maintenance. In this way the pilot settings can 
be staggered so that one regulator will normally be 
shut—coming into operation only when the first regu- 
lator cannot handle the load. Also, it will be seen 
from the layout that all items in the vault can be 
serviced without having to resort to manual pressure 
control. Daily peak loads occur outside normal work- 
ing hours and even in very cold weather it is usually 
possible to manage with only one regulator in opera- 
tion while carrying out routine repairs. The use of 
“fail open” type regulators will ensure that supply 
to customers is never restricted. 


(5) Having selected regulators to suit maximum 
flow, their stability must now be checked for low flows. 
This ‘“rangeability’ will depend upon the regulator 
design and is usually specified by the manufacturer. 
Instability arises when a high differential occurs 
across a regulator which is almost closed. If this con- 
dition is too severe, the valve will continuously snap 
up and down over the seat causing rapid wear of parts. 
To a certain extent a large downstream line will assist 
rangeability, but where trouble does arise it can 
usually be attributed to oversizing the regulator. 

(6) If the regulators were to fail to open on low 
load, excess gas in very large quantities would be fed 
to the downstream system. In this event, high pres- 
sure ahead of the regulators and low customer usage 
would both contribute to a situation requiring the 
maximum removal of gas. Hence, relief valves must 
be sized to cope with these high flows by discharging 
surplus gas to atmosphere. A similar approach can be 
made to the design of low pressure relief, although 
these units require extra care with their layout in 
order to obtain the best possible discharge rate. 


CHOOSING THE ENCLOSURE 


All equipment has to be housed in a manner satis- 
factory to both the gas company and local authorities. 
Although both parties are above all concerned with 
safety, the former is primarily interested in accessi- 
bility for maintenance while the latter is concerned 
with inconvenience to the public. 

When choosing a location in a built-up area, a 
number of alternatives present themselves. A small 
piece of land—say 10 ft by 10 ft—may be purchased 
from a householder and fenced off from the public. 
This entails procurement difficulties and requires con- 
tinuous expense to keep up appearances. Furthermore, 
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Fig. 2. Sequence of equipment selec- 
tion. 


noise from the regulators may bring a rash of com- 
plaints from residents. A more favorable location is 
in the street right-of-way, preferably in the boule- 
vard. Here the possibility of damage from stray ve- 
hicles is an important factor and may be the deciding 
issue when choosing between aboveground or vault 
installation. Housing the equipment in a box above 
ground allows easy accessibility and can be made to 
look reasonably appealing to passersby; but it is al- 
most impossible to guarantee that a stray truck will 
not mangle the equipment. The Code stipulates that 
any single accident shall not affect both regulation 
and overpressure protection. This means that, in an 
aboveground arrangement, the regulator and the pro- 
tection would have to be at separate locations. 

To permit standardization, one design should be 
adaptable to all areas and experience indicates that a 
vault is the most versatile type of housing. Further- 
more, the choice of a relief valve in preference to a 
monitoring regulator for over-pressure protection will 
allow all equipment to be placed in one vault only. 
This conclusion is drawn from the fact that simul- 
taneous failure of both regulation and protection, say 
would make both 
devices fly open. Clearly then, a relief valve is the 
logical choice. 


from an explosion within the vault 


Construction of a vault must be 1 igged and all the 


equipment easily accessible. It must also be as in- 
expensive as possible and since many such stations 
may be required for a large city, a design which lends 
itself to manufacturing techniques is preferable. A 
few other “musts” can be listed. 

¢ 1. The vault should be waterproof and protected 
against corrosion. 

e 2. It should displace a quantity of water approxi- 
mately equal to its weight plus contents, i.e., it will 
not float or sink. 
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. Schematic layout of equipment. 


. Orifice run 4. Pilot throttle 


Dustpot 5. Relief 


Regulator 6. Plug Valve 








e 3. It must support soil pressure on the sides and 
bottom—also the live load of a heavy vehicle on top. 

e 4. Possibility of injury to crews by the ignition 
of gas should be minimal. 

e 5. When choosing equipment, flow capacity per 
cubic foot of space occupied is an important compari- 
son to make. 

¢ 6. Items requiring ‘ready access should be housed 
outside the vault and above ground. This includes the 
regulator pilots and the pressure recorder. 


FINAL DESIGN 

The points considered in this article have been used 
as basic criteria in the design of two vaults—one for 
reducing pounds to pounds and the other for pounds 
to inches. A number of these units were installed in 
Vancouver during the winter of 1960-61 and all appear 
to be working satisfactorily. No unusual complaints 
have come from the construction or servicing crews 
and there have been no serious doubts raised con- 
cerning safety. The steel vault is coated on the out- 
side to resist corrosion and hinged lids close on a 
soft rubber gasket so that the whole box is practically 
watertight 
removal of any water that does get in. Pilots and 


a sump and syphon are provided for the 


pressure recorder are mounted on the relief stack for 
ready access. 

With 100-psig available pressure, the unit can re- 
duce up to 500 Mcfh of gas and this is considered a 
very satisfactory performance for a_ vault only 
4 ft, 3 in. x 5 ft, 6 in. x 2 ft, 7 in. deep. The small 
size helps to keep the cost down to about $3500 locally, 
which is not expensive for the facilities provided. As 
can be seen from the picture, the whole arrangement 
blends fairly well with local housing, affording what 
seems to be a fair compromise between appearance 
and utility. & 
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CE MM AN EDITOR!A 


By J. FRED EBDON, Editor [as 


Socialism, government and utilities 


@ Government expropriates B. C. Electric 
Co. in Canada, while Federal power 
monopoly deceives public down here 


A SHOCKING thing has taken place in Canada. The 
Government of British Columbia has expropriated 
investor-owned British Columbia Electric Co. It will 
be “socialized” by the Provincial Government. 

What the Canadians do is their business. The im- 
portant thing, as GAS sees it, is the grab was made 
by a Government of British Columbia that professes to 
be a “free enterprise government”—the Social Credit 
Party of Premier W. A. C. Bennett. This party had 
campaigned as such against the actual socialist party, 
the CCF (Canadian Commonwealth Federation), which 
for years has been making socialization of B. C. 
Electric one of its prime campaign planks. 

The similarity to matters on this side of the Ca- 
nadian-U. S. international boundary is very obvious. 
Our Federal government seems intent on hampering 
the free enterprise system in general. Further, the 
Kennedy Administration is also on record as favoring 
government-owned power projects, the bigger the 
better. 

From what we have gathered, Premier Bennett sees 
himself as sitting on the throne of an electric power 
empire covering the entire Pacific Coast of North 
America from Mexico to the Arctic. He and some as- 
sociates, such as Swedish industrialist Wenner-Gren, 
have long favored development of the Peace River’s 
hydroelectric potential. British Columbia Electric 
Co., on the other hand, wanted development of the 
Columbia River. 

B. C. Electric did not seem inclined to purchase 
what appears will be higher-priced power from the 
Peace River project. But, Peace River Power Devel- 
opment Co. (a private firm set up by Axel Wenner- 
Gren), had been given rather handsome looking con- 
cessions by Premier Bennett. 

Seemingly, however, the concessions and the whole 
thing for that matter, didn’t look too hot with no one 
to sell the Peace River electricity to. So, it appears 
to us, the answer was simple—let the B. C. Govern- 
ment take over the largest potential customer, and 
the whole deal starts to really flange up. 

So, Mr. Bennett moved to have his government ac- 
quire both B. C. Electric and Peace River Power. This 


was approved in a rather fast and loose special session 
of the British Columbia Legislature, in early August. 
As a climax in poor taste, the announcement was made 
to the legislature on the very day the prime man who 
stood in the way of the deal was laid to rest. 

This was the highly respected (on both sides of 
the border) Mr. A. E. “Dal” Grauer, head of British 
Columbia Power Corp.—holding company for B. C. 
Electric and other companies. Mr. Grauer passed 
away after putting up a fine fight against cancer. He 
was well known to us in Pacific Coast Gas Associa- 
tion. For, B. C. Electric has some 120,000 natural 
gas customers in addition to perhaps 350,000 electric 
customers and assorted other services. 

With practically the whole of British Columbia’s 
electric power operations and potential in his, and 
Wenner-Gren’s, fists, Premier Bennett can pretty well 
pay the fiddler and call the tune. It is assumed that 
this shoots the Columbia River treaty between the 
Canadian and United States governments. However, 
Canadian sources say this does not represent a breach 
of faith on the part of Canada. And how is Doc. 
Castro today, folks? 

Well, you may say, what has all of this got to do 
with the gas business? I am not one to seek or find 
great favor with our competitors. But, when govern- 
ments of any country hereabouts push government 
ownership of utilities of any flavor, I crawl right in 
bed with our electric friends. I say the gas industry, 
and every other person in either country who embraces 
the things that made these countries great, had better 
join in with electric utilities and give them every aid 
in fighting government ownership. 

How large a step is it from government-owned, 
giant, financially-flopping electric power projects to 
government-owned, giant, financially-flopping natural 
gas systems? Perhaps it is just a matter of time until 
our federa! government has wasted all the taxpayers’ 
money it can on loss-sales of electric power and will 
see the mostly investor-owned gas industry as another 
buy-the-votes rat hole. 

Take the highly publicized (by the Federal Govern- 
ment) Norris Centennial Rate by TVA. I dare say it 
would make the late Senator turn in his grave to learn 
he is “father” of the TVA as it is today. This is how 
Senator Norris saw the TVA on the Senate floor in 
1933: 

“T realize what can be said to the effect that the 
Government should not be taxed; but in carrying out 
this governmental purpose, incidentally we shall sell 
some power and make some money out of it; and when 
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it comes to revenue, it does not seem to me the govern- 
ment ought to be in any different position from any 
ordinary taxpayer.” 

Now, that’s a far cry from the TVA that has never 
paid its fair share of taxes. And it doesn’t look like 
the TVA today which generates 75 per cent of its 
power in steam plants. TVA put 31 electric companies 
either out of business or made them lose parts thereof. 
This was done with money from the Federal Treasury 

$1,976,195,431 of it, with $1,366,811,272 of that 
amount spent for that “incidental” production of elec- 
tric power. 

From the White House came a release with the 
Norris Centennial Rate portrayed as a TVA rate re- 
duction to any and all consumers of TVA power. It 
turns out it is not this at all. It was a purposely 
deceptive issuance—again, from the White House. 

TVA has for some time had three rates that cus- 
tomer utilities could charge (with TVA approval) 
consumers. We might call these the: (1) high rate, 
(2) medium rate, and (3) low rate. The “Norris 
Centennial Rate” is a fourth rate that distributors of 
power purchased from TVA can 
can charge retail customers. 

In short, TVA has not cut the wholesale rate it 
charges the power-purchasing distributors at all. Un- 
der some pressure from private utilities, TVA ad- 


and I say again— 


mitted that its Norris Cenntenial Rate is ... “a retail 
rate to consumers, and in no way affects the whole- 
sale rate at which TVA sells electricity to the local 
distributors in its region.” 

And let’s look at how the distributors line up. Out 
of 155 distributors: 32 use our (3) low rate; 43 use 
our (2) medium rate; and 80 use our (1), which is 
TVA’s highest rate. Oh, how many use the Norris 
Centennial Rate, you say? Exactly two, or 1.3 per 
cent of the distributors (Aug. 7, 1961). 

The release said that consumers will save $35 mil- 
lion by the new lowest-yet rate TVA authorized power 
distributors to charge at retail. True, if all the dis- 
tributors went to it. Experience shows they will not. 

We have ample reason to worry about our electric 
utility brothers, and worry about the gas industry 
too, when we see B. C. government take over a private 
combination utility, and see our President echo false 
impressions made by a federal power monopoly. 

Sen. Goldwater summed up TVA on the Senate floor 
in August when he said: “I said once before and I 
reiterate today that TVA was conceived in socialism. 
born during a period of economic chaos and has been 
nurtured and expanded in deceit.” 

Can we hear a strong voice in Canada similarly 
appraising the socialism and deceit of the rape of 
B. C. Electric? ® 
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CHAPLIN-FULTON 


461-0(9 
Gas Regulator 


Model 57-S, for pounds-to-pounds service, operates on a new prin- 
ciple which maintains accurate control throughout full valve travel. 
The patented diaphragm action compensates for the “‘fall-off’’ in 
conventional spring regulators, which greatly limits their capacity 
to allowable droop. You can reduce costs greatly by installing a 
57-S, one or even two sizes smaller than previously, to deliver the 
same volume. Usable Capacity = 100% of potential capacity. Con- 
trolled pressures—3 to 75 psi—with one assembly. 








Also, new improved body design—either 441 or 461—with en- 
larged flow areas and standard face-to-face dimensions for easy 
replacement. Available in iron, nodular ductile or electric steel. 
And an extra value—inspection plates on both sides, O-ring sealed 
—for quick removal and ready inspection. A valve travel indicato: 
to check position and estimate flow, pressure and water tight. 


New principle—new design—new versatility—greater economy. 


ACCURATE = = DEPENDABLE 


Cheyolir- thon 


MANUFACTURING COMPANY 
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GAS STOPS 


SERVICE LINES 
Low, Medium and High Pressure 


METER SETTINGS 


Flat Head - With or Less Check 
Lock Wing 


INDUSTRIAL USE 
Three-Way + Graduated Dial 


APPLIANCES and EQUIPMENT 
Lever Handle - Square Head 
Flat Head 
A.G.A. Listed Control Valves 


NEWS 


Chromatograph analysis 
method issued by NGPA 


The first official method for full- 
range chromatographic analysis of 
natural gases has been published 
by the Natural Gas Processors As- 
sociation (formerly the Natural 
Gasoline Association of America). 
The method makes available, for 
the first time, a widely tested and 
reproducible procedure for the use 
of this relatively new analytical 
tool. 

Essential provisions of the 
method include use of a calibration 
standard of known composition, 
also available through NGPA of- 
fices, and the simplicity of peak 
heights for determination of re- 
sults. A complete analysis of nat- 
ural gas, methane through hexanes 
and heavier, can be run in about 20 
minutes. 

Copies of the procedure, desig- 
nated NGPA Publication 2261-61, 
are available from the Association 
(421 Kennedy Building, Tulsa 3), 
for 75 cents per copy. 


Peoples tests storage area 


Peoples Gas Light & Coke Co. is 
injecting gas into underground 
formations in its new storage area 
near Mahomet, Ill. The area is be- 
ing tested under Illinois Commerce 
Commission authorization. 

About 5000 acres of farmland 
overlies the storage sandstone, 1600 
ft underground. 

Gas for the test is delivered 
through a temporary 12-in. pipe- 
line from long-distance transmis- 
sion lines of Natural Gas Pipeline 
Co. of America, Peoples Gas sub- 
sidiary. 


Washington area homes 
feature natural gas 


Washington (D.C.) Gas Light 
Co. and leading area builders are 
presenting “Forecast Homes” in 
suburban Maryland and Virginia. 
The new homes feature the very 
latest concepts in design and use of 
technological advances in building. 

Equipment installed in all Fore- 
cast Homes includes all-year, whole- 
house air conditioning, using nat- 
ural gas. Other gas appliances 
include gas heating equipment, 
built-in or conventional gas ranges, 
high-recovery automatic gas water 
heaters, gas clothes dryers and 
washers (or combination washer- 
dryers), gas incinerators, and out- 

coor gas lights. 


Probing 
or 
Protits ? 


STOP GAS LEAKS 
You'll profit 5 ways from reg- 
ular Heath Leakage Control 
Surveys. 

e Reduced ‘‘Unaccounted for’’ 
@ Improved Repair Program 
© Better Safety Factor 

@ 3rd Party Audit 
© Better Public Relations 


Let us show you how Heath 
has helped 650 gas utilities 
make real dollar and cents 
savings through better leakage 
control. Call — Call Collect — 


CE 35-6660 


HEATH 


Survey Consultants 
Wellesley Hills 81, Mass. 
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Bureau of Mines issues 
energy study 


A detailed picture of the produc- 
tion and consumption of all forms 
of energy used in the U.S. is given 
in a report from the Bureau of 
Mines. 

The report presents a comprehen- 
sive view of where the nation’s sup- 
plies of different energy materials 
come from, what happens to them 
as they flow from producers to con- 
sumers, and how they are finally 
used. 

More than 100 tabulations are in- 
corporated with an_ interpretive 
text. Charts picture the flow of 
energy within the economy and 
show the relative amounts of each 
material that are produced, im- 
ported, exported, used or lost either 
in primary production or in conver- 
sion to secondary energy products. 

A copy of Report of Investiga- 
tions 5821, “Energy Production and 
Consumption in the United States: 
An Analytical Study Based on 1954 
Data,” by Perry D. Teitelbaum, can 
be obtained from the Bureau of 
Mines Publication - Distribution 
Section, 4800 Forbes Ave., Pitts- 
burgh 13. 


Atlanta Gas connects 
three new towns 


Atlanta (Ga.) Gas Light Co. has 
permission to provide natural gas 
service to the Cherokee county com- 
munities of Canton, Woodstock, 
and Holly Springs. 

About 20 miles of 8-in. main will 
be built to make gas deliveries to 
the three towns. The line will run 
from the north edge of the Marietta 
area to Canton. 

Construction of the main and dis- 
tribution systems will cost $950,- 
000. About 2000 customers will be 
served initially. 


Ohio Gas plans sale 
to Ohio Fuel Gas 


Ohio Fuel Gas Co. would take 
over service of natural gas to 1500 
consumers in and near Millersburg 
in Holmes county and to 330 in and 
near Holland, Lucas county. 

OFG and Ohio Gas Co. filed a 
joint application with the Ohio 
PUC seeking approval of the sale 
of the properties by Ohio Oil to 
Ohio Fuel. Sale price is about 
$628,000. 

The properties are remote from 
the center of Ohio Gas Co.’s prin- 
cipal operation at Bryant and are 
adjacent to areas served by Ohio 
Fuel. 
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THESE NEW HEAVY DUTY WRENCHES ARE DEsicneD To CREED 
STANDARDS OF TOUGHNESS, LONG SERVICE, AND SMOOTH, EASY USE. 


Pearlitic malleable handle and 
housing are designed with heavy 
sections at the stress points, with- 
out sacrificing lightness and “feel.” 
ay 

Calibrated hook jaws are 
drop forged, milled and triple 
heat treated for toughness and 
long wear. 


The patented double-spring ac- 





tion lets you grip and ratchet 

faster and with less lost motion, 
e 

Regular models in all lengths 

from 6” to 48”. Offset design 

(for hard-to-reach corners) in 8”, 

10”, 14” and 18”. 


o 
Both designs meet or exceed 


Federal Specifications GGG— 
651c, Type 11, Class A. 


See these new Reed Wrenches at your Jobber. 
BUY them to save time, money and trouble. 
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proven quality and performance = ©o"'e<tors plan 


new association 


Pipeline contractors serving the 
gas distribution segment of the gas 
industry are discussing plans to 
form a trade association, according 
to E. H. Clark, vice president of 
Engineering - Construction Co., 
Tulsa. 

The group hopes to establish a 
central location to serve as a clear- 
ing house for information of mu- 
tual interest concerning many prob- 
lems encountered, to improve qual- 
ity of work and safety standards 
within the industry. 


New merger for ALG 


Directors of both Southwest Nat- 
ural Gas Co. and Arkansas-Louisi- 
ana Gas Co. approved the merger 
of Southwest into ALG. 

Shreveport-based Southwest Nat- 
ural serves about 45,000 customers 
in 45 cities and towns in Oklahoma, 
Texas, and Louisiana. The com- 
pany employs about 210 people and 
has two wholly owned subsidiaries 
engaged in oil and gas production. 


accurate as 
S parts 


advey METER PARTS (CO. 


Manufacturers of Quality Parts for Gas Meters 
POST OFFICE BOX 378 LANCASTER, OHIO 


‘ CLIP THIS AND MAIL TODAY 


if you have not subscribed to. : ; 
Alex Paternoster, retired New Jersey 


Natural Gas Co. employee, recalls the 
“old days” as he lights new gas lamp 
along Deal Lake, Asbury Park, in 
informal dedication of city’s “Gas- 
light Boulevard.” Paternoster started 
in the gas business more than 50 
years ago as a lamplighter. Partici- 
pating in the ceremony are W. Daliel 
Williams (center), vice president of 
New Jersey Natural, and Kendall H. 
Lee, city manager, as the two young 


GAS 198 SOUTH ALVARADO STREET, LOS ANGELES 57, CALIFORNIA 
Standard Rates Apply to U. S. & Possessions 


( Check herewith C) Bill me C) 2 years $3.00 0 I year $2.00 
Name - a 


Firm _—__ 


Street __ 


| 
| 





City — Zone State ; 
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Puts pipe to bed-tucks it in-fast! 


Valuable on both ends of the pipe- 
laying job, the John Deere ‘1010’ 
with bulldozer and sideboom levels the 
grade for the trencher, places pipe, 
valves, and meters, backfills and com- 
pacts the fill to finish the work. 

Sideboom has hydraulically con- 
trolled counterweights, reversible hy- 
draulic motors for smooth operation, 
precision handling. Winches are self- 
locking in both directions with con- 
trols in neutral—hand clutch permits 
free-spooling when paying out line. 
Capacity, crawler-mounted, 5750 Ibs. 
at four feet from boom pivot. 

Pipe-bender attachment further ex- 


tends usefulness of the unit. Rated for 
up to .203-inch wall, 8-inch dia. gas 
pipe. Lined and unlined shoes (for 
wrapped and regular pipe), in 2-, 3-, 
4-, 5-, 6-, and 8-inch diameters are 
regularly supplied. 

For the best in public relations after 
any main or feeder construction, re- 
seed the right of way with the John 
Deere 265 Landscape Seeder-Fertilizer 
for three-point wheel tractor use. 

For details and a demonstration, 
plus facts on long-term leasing, con- 
tact your John Deere dealer now 
through the yellow pages. John Deere, 
3300 River Drive, Moline, Illinois. 


JOHN DEERE 


BACKHOES 
BULLDOZERS 
SIDEBOOMS 

AND 
EARTHMOVING 


EQUIPMENT 





KRALASTIC Pipe Film... 
and Gas Handbook! 


See why Kralastic® ABS pipe has been used in more than 
16,000 miles of successful installations during the past 12 years. 


PIPE DREAMS COME TRUE: A 16 mm sound color film 
featuring the definite proven advantages of Kralastic ABS 
pipe for oil-field gathering lines, potable water transmis- 
sion, natural gas lines, domestic service, electrical conduit. 
Shows actual step-by-step installation shots. Illustrates, for 
first time, a new Emergency Gas Control System developed 
by Arizona Public Service Company. 


GAS INSTALLATION HANDBOOK... Describes installation 
and joining techniques; “hot” and “cold” tapping methods; 
compares pipe prices; gives size and working pressure 
recommendations, flow tables, physical properties, emer- 
gency control procedures; presents recommended specifica- 
tions for engineering and purchasing departments. Invalu- 
able information for all pipe users. 


Contact nearest Kralastic ABS Pipe Manufacturer for Gas Handbook and free use of film. 


NAUGATUCK CHEMICAL DIVISION United States Rubber 





Movponck Chemical Divisign rus’ 
. & 


Write these leading 
pipe manufacturers 
for film presentation 
and Handbook 


ARIZONA 

Arizona Plastic Extrusion Company 
1347 North 22nd Avenue, Phoenix 
Southwestern Plastic Pipe Co. of Arizona 
1837 West Roosevelt, Phoenix 

CALIFORNIA 
Amco Plastic Pipe Company 
2002 Davis Street, San Leandro 


Baldwin Extruded Products 
12200 Woodruff Avenue, Downey 


Lasco Industries, Inc. 

1561 Chapin Road, Montebello 

Sloane Manufacturing Company 

7606 North Clybourn Avenue, Sun Valley 

CONNECTICUT 

Anaconda American Brass Company 

414 Meadow Street, Waterbury 20 
FLORIDA 

Plastiline, Incorporated 

1251 N.E. 48th Street, Pompano 
ILLINOIS 

Anesite Company 

3575 Touhy Avenue, Chicago 45 
INDIANA 

Chase Brass & Copper Company, Inc. 

1609 Oliver Avenue, Indianapolis 21 

Crescent Plastics, Inc. 

955 Diamond Avenue, Evansville 7 

MASSACHUSETTS 
Plymouth Cordage Company, Plymouth 
NEBRASKA 
Western Plastics Company 
1515 West Second Street, Hastings 
NEW JERSEY 

American Hard Rubber Company 

Ace Road, Butler 

Triangle Conduit & Cable Co., Inc. 

Triangle and Jersey Aves., New Brunswick 

OHIO 
The Evanite Plastic Company 


Division of The Evans Pipe Company 

RD 4, Carrollton 

The Plastex Company 

3232 Cleveland Avenue, Columbus 24 

Republic Steel Corporation 

Republic Building, Cleveland | 

Yardley Plastics Company 

142 Parsons Avenue, Columbus I5 

TEXAS 

Southwestern Plastic Pipe Company 

PO. Box I17, Mineral Wells 
WASHINGTON 

Portco Corporation 

Paper and Plastic Division, Vancouver 

Western Plastics Corporation 

3110 Ruston Way, Tacoma 2 


e 
United States Rubber 
NAUGATUCK CHEMICAL DIVISION 
Naugatuck, Connecticut 


NEWS 


Oklahoma Natural plans 
new storage project 


Oklahoma Natural Gas Co. has 
plans to develop a gas storage proj- 
ect in the West Edmond field’s Bar- 
tlesville sand. The storage, with 
almost 60 billion cu ft of gas, will 
supply the Oklahoma City area. 

The Bartlesville sand natural gas 
supply, discovered in 1944, is almost 
depleted. It is estimated that of 
the 59.2 billion cu ft of gas origi- 


The northern division of Cincinnati 
Gas & Electric Co. recently installed 
4500 lineal feet of 4- and 6-in. gas 
lines for a residential gas distribution 
system. Doing the work here, near 


Ohio utility tax 
relief approved 


Ohio’s Governor DiSalle signed 
into Ohio law a legislative bill tak- 
ing the state utility excise tax off 
wholesale sales of gas and electri- 
city. He signed the bill after being 
assured by utilities that any sav- 
ings would be passed along to con- 
sumers. 


All-gas home top prize 
in grocery sales campaign 


A completely furnished Blue Star 
all-gas home and 66 additional gas 
appliances were quality awards for 
customers in a recent campaign to 
promote grocery sales in the Colum- 
bus and Franklin county (Ohio) 
areas. 

The campaign was conceived by 
the advertising department of 
Kroger Co., and carried out in co- 


nally in the reservoir, 56.2 billion 
has been used. About 1.3 billion of 
the remainder is recoverable. 

Oklahoma Natural will inject 
about 20 billion cu ft daily into the 
reservoir. Withdrawals up to 200 
MMcefd are anticipated. This is 
equivalent to about 20 per cent of 
the company’s total daytime sales 
in peak periods. 

This is Oklahoma Natural’s fifth 
storage project in the state. It will 
boost total storage capacity to 220 
billion cu ft. 


Middletown, Ohio, is a Hough Pay- 
loader tractor-shovel fitted with a 
hydraulically controlled Superior 
sideboom. Contracting firm was Bond 
& Shehand. 


DiSalle asked the utilities if they 
intended to reflect the lowered tax 
charges in lower rates. The com- 
panies said they would cut charges 
to the firms which buy from them 
in the amount of the tax reduction. 

Ohio levies a 3 per cent tax on 
the distribution of gas and elec- 
tricity. Heretofore, the tax has 
been collected twice on some 
amounts of gas and electricity. 


operation with Top Value Enter- 
prises Inc., Mayfair Homes Inc., 
Geo. D. Roper Corp., and the Ohio 
Fuel Gas Co. 

Featured during the 60-day cam- 
paign were weekly drawings for 22 
Gold Star gas ranges, 22 Rotis-O- 
Grill counter top ranges, and 22 
Cabildo outdoor gas lights. 

Highlight of the program was the 
award of the completely equipped 
and furnished Blue Star all-gas 
home valued at $23,000. 
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NORMAC 


MODERNIZED Extra Heavy Wall 
All-Malleable COUPLING 
Provides More Deflection Than Ever 
Engineered in line with latest data on distribution pressures and installation 


ease. Inspect its construction and quality materials in detail. (Available 
with Normac INSULATING gaskets). 


aD MALLEABLE BRASS 


= SERVICE ELL 

Maximum stab. 
All sizes, with or with- 
out insulating gaskets. 
Also in brass 1% LPS. 


FITTINGS 
The most complete 
line for copper or 
plastic tubing in 54, 7%, 
1%, 13% O.D., 1% LPS. 


Top Quality tor 22 Years in Gas 
Distribution Equipment 


Get helpful PERMANENCY Rely on Norton-McMourray for the 
— b_J finest! NORMAC continues to modernize and im- 
detail draw. Prove couplings and fittings in step with latest gas 
ings &much distribution demands. 22 years experience concen- 
helpful data trated on ONE purpose . . . the BEST! Today, 
a pane major gas distribution companies say “NORMAC” 


installations. to define their standard of quality. 


NORTON - McMURRAY Mig. Co. 
919 N. Michigan Ave ® Chicago 1}, lil. 
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PIPE STOPPERS OF ALL KINDS 
SAFETY GAS MAIN 
STOPPER CO. INC. 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 


Cable Address GASTOPPER, N.Y. 





NEWS _ 


Corrosion school marks 
another success 


Attendance at the 1961 Appala- 
chian Underground Corrosion 
Short course reached a total of 600. 
The course is held annually at West 
Virginia University. 

Officers for the 1962 course are: 
general chairman, E. K. Bensen, 
New York Telephone Co.; program 
chairman, C. W. Beggs, Public 
Service Electric & Gas Co.; exhibits 
chairman, G. G. Campbell, West 
Virginia University; operations 
chairman, L. H. West, Standard Oil 
Co. of Ohio; publications chairman, 
F. A. Radford, Cabot Corp.; pub- 
licity chairman, W. E. Cook Jr., 
Pipe Line Service Corp.; and regis- 
tration chairman and secretary, R. 
E. Hanna Jr., West Virginia Uni- 
versity. 


The Green Seal award of the In- 
dustrial Accident Prevention Asso- 
ciation was presented to the Con- 
sumers’ Gas Co.’s Georgian Bay 
area. The award marks 500,000 
manhours worked without a com- 
pensation injury. Area Manager 
lan Hope’s staff of 21 chalked up 
871 working days over a 28-month 
period without a lost-time accident 
to earn the award. 


Tinker & Rasor, San Gabriel, 
Calif., has acquired the Detectron 
Co. from Computer Measurements 
Corp., Sylmar, Calif. The Detec- 
tron line of pipe locaters comple- 
ments Tinker & Rasor’s precision 
equipment for detecting flaws in 
protective coatings. 


Consulting engineers are prepar- 
ing plans and specifications for a 
$1.9 million municipal gas system 
for the city of Fernandina Beach, 
Fla, 


Design and performance of ex- 
perimental non-integral and hori- 
zontal type domestic gas water 
heaters are discussed in a new pub- 
lication from the AGA _ Labora- 
tories. Research bulletin 87, ‘“Non- 
Integral and Horizontal Domestic 
Gas Water Heaters,” is available 
from AGA for $3 per copy. 


Arizona Public Service Co. com- 
mon stock was traded on the floor 
of the New York Stock Exchange 
for the first time on Aug. 28. Trad- 
ing is under the ticker symbol, 
AZP. 
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fasv to Locate 


Leading gas utilities 





benefit every day 
with modern, permanent 


Handley Curb Boxes 


Full protected by U.S. Patent 2931383. 


STRESS-FREE 
7 TIMES LIGHTER 


Check the cost saving . . . time saving features of Handley 
Industries line of gas service equipment. 


a Leading utilities the country over are stand- 
gy ardizing on Handley lifetime curb boxes for 


Roadway Val , . : A 
y Valve Box. De sound business reasons. Here are just a few... 


signed to reduce the danger 
of vehicles damaging valves 
and gas mains. Constructed 
of tough resin-rubber com- 
pound, they telescope freely. 
Never rust. Never rot. 
Weight, only 9 Ibs. each. 


@ Handley curb boxes are easy to locate. A 
built-in magnet and aluminum plate makes 
them easy to find with either electronic or 
magnetic finders. 


e@ Handley telescope design prevents damage 
to both piping and service stops. 


End call backs with attractive 
Handley outside meter boxes. 
Made of tough, resin-rubber com- 


SS ee oe @ 7 times lighter than cast iron, they’re easier 


meter installation. to handle . . . easier to store . . . and easier to 
install. 


@ Constructed of a resin-rubber compound* 
they won’t rust, or corrode, and are free from 
electrolytic action, and are built to last a life- 
time. 


Service Test Station. Pro- 
vides a test station for 
leak surveys. Permanent- 
ly instalted. Makes ran- 
dom probing unnecessary, 
Made of tough resin- 
rubber compound*. 


Handley Cathodic Termi- 
nal Box. Landscape engi- 
neered and non-corrod- 
ing*. Leads are attached 
to the terminal block in 
the cap for easy testing 
Magnetic top for easy lo- 
cating. 





@ Fully assembled, light-weight Handley 
curb boxes are easier, faster, and safer to 
install. Cut installation costs. 


@ Handley curb boxes may be equipped 
with interchangeable cast-iron caps, if de- 
sired. 

PROVE TO YOURSELF THAT HANDLEY CURB BOXES 


CAN PAY OFF IN GREATER BFFICIENCY AND ECONOMY 
FOR YOU. WRITE FOR THE FACTS TODAY. 


HANDLEY INDUSTRIES, INC. 


* A. B.S. Polymer Phone State 9-6181 - 903 Beiden Road - Jackson, Michigan 





easiest access 
to regulators 
under-the-sidewalk | 


a 


AND COMPLETELY 
WEATHERTIGHT 


Bilco vault doors are the safe choice for gas regulator vaults 

underfoot. More and more gas companies are finding that 

Bilco doors wear better, keep water out. When opened they 

provide maximum ventilation for service men’s safety. 

Built-in drainage and easy maintenance add up to another 
Bilco bonus—and every Bilco door 
swings open easily because it’s 
spring-balanced! 





Send coupon today for FREE 
copy of article in Gas Maga- 
zine, entitled: "Standardization 
and Prefabrication of District 
Regulator Installations.” 


ae _ = 


SPRING-BALANCED BILCO 





DOORS FOR 
SPECIAL SERVICES 


The Bilco Company, Dept. A-199 
New Haven 5, Conn. 


Send reprint of article in Gas Magazine (_ ) 
Send catalog with details of Bilco sidewalk 
doors ( ) 


Name 





Firm 
Address. 
City __Zone__State 








According to Carroll W. Wright, dis- 
trict manager of Citizens Utilities 
Co., La Junta, Colo., this is the first 
Gasign in Colorado. It is located on 
Highway 71 south of Rocky Ford, one 
of the cities served in the southeast- 
ern part of Colorado by Citizens 
Utilities Co. 





One hundred and twenty-six Con- 
sumers’ Gas Co. pipeline men have 
passed with high marks the certi- 
fication examinations required by 
the Ontario Department of Energy 
Resources. Under new regulations. 
all personnel supervising installa- 
tion of new gas mains or service 
lines or replacing old mains and 
services must be certified by the de- 
partment. 


Ohio Fuel Gas Co. will build an 
operating center in Wellston, Ohio, 
to consolidate distribution, trans- 
mission, production and gas meas- 
urement departments at one cen- 
tral location. 


Rockwell Manufacturing Co. has 
established a distinguished profes- 
sorship in engineering at Pennsyl- 
vania State University. Rockwell 
is the first corporation to take part 
in the university’s newly estab- 
lished Great Scholars Program. 
Rockwell pledged a minimum of 
$125,000 over a five-year period. 


Southern Counties Gas Co. is 
working on a new distribution sys- 
tem to serve customers in the Simi- 
Santa Susana area of southern 
California. 
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IN ROCKY SOIL— IN TIGHT QUARTERS, T00- 
NOTHING DIGS TRENCH LIKE A CLEVELAND J” 


DEPENDABLE TRENCH PRODUCTION in conditions like these takes a trencher that’s built for tough digging, yet no 
bigger than it has to be, and able to dig up close to, and sneak by, trees, poles, fences and other side-obstructions. 
That’s an exact description in every respect of a Cleveland J Trencher. On tough jobs or easy, in all soils and job 
conditions, Cleveland J’s dig more trench ...in more places... at less cost ... because of Cleveland features like these: 


@ 4 digging-wheel speeds, over 30 positive crawler —no slow-down to sneak by side obstructions. 
digging speeds—the right combination of power 


Cc I d speed to 1,000 FPM 
and speed for every soil and condition. eee tena Ie ee 


with pulley-enclosed, dual hydraulic drive. 
@ Ample power—big 330-plus-cubic-inch engine. @ Positive, fast, full-range boom hoist—keeps accurate 


@ The world’s finest trencher crawlers—1,000-hour grade, speeds set-in time around underground 
lubricated, 100% anti-friction-bearing-mounted obstructions. 


track with dual drive and support. @ Full job-visibility for the operator. 


@ Big 16” x 3” hydraulic steering brakes. @ 100% control of every operation at the operator's 


@ V-conveyor with automatic side-to-side shifting seat. 


There’s a Cleveland J for every type and size of trench, from 13 to 30 inches wide, down to7 feet deep. 


Check them now with your distributor. 
S 
,}CLEVELAND 


THE CLEVELAND TRENCHER CO., 20100 ST. CLAIR AVE., CLEVELAND 17, OHIO 





NEWS 





Two old gas storage tanks are be- 
ing torn down by Niagara-Mohawk 
Power. Other storage tanks in 
Schenectady and Utica are slated 
for dismantling. 








Crane Co., Chicago, has formed a 
new French operating company, 
Cie. Crane, with headquarters in 

Paris. 

() ALTON 

@ Sprague Meter Co., Bridgeport, 
Conn., has been appointed distribu- 
ST. LOUIS tor for Handley Industries Inc., 
Jackson, Mich. Sprague will rep- 
resent Handly throughout the con- 
tinental U.S. with the exception of 
eight midwestern states, which will 
continue to be served directly by 
Handley. The eight states are Min- 
nesota, Iowa, Wisconsin, Michigan, 
Illinois, Indiana, Ohio and Ken- 

tucky. 


Robertshaw-Fulton Controls Co. 
has acquired the assets of the Lux 
Clock Manufacturing Co., Water- 
bury, Conn. Arthur E. B. Tanner, 
former Lux president, is managing 
director of the new Lux Time divi- 
sion. Paul A. Lux is the division’s 
general manager. 





» 
am 
NOW! 


from SPl’s new Alton, Illinois Plant 


comes STANDARD X-TRU-COAT 


Standard Pipeprotection’s new plant at Alton, Illinois has been ship- 
ping Standard X-Tru-Coat pipe to the Southwest and West since 


early July. Sizes available include 34” Nom. through 442” O.D. 


X-Tru-Coat high density polyethylene plastic coating for pipe is pro- 
duced under the DeKoron process — Pat. Nos. 2,447,420 and 2,467,642 
— and is extruded on pipe over a pressure sensitive adhesive. 


Standard Procedures assuring top quality prevail at the Alton, 
Illinois plant, as they have for many years at SPI’s coating and 
wrapping plant in St. Louis. In-Transit privileges are available at 
both plants from any pipe mill. 


Standard Pipeprotection, with the introduction of X-Tru-Coat, has 
continued to contribute to the progress of the oil and gas industry. 
Anticipating an increased load of 
customers in its Joliet, Ill, district, 
Write for complete information and Northern Illinois Gas Co. is replacing 
Sos Biles thi Sasi 4.3. a 2-in. gas main with a _ 6-incher. 
Shown here is the pipe-laying phase 
: of the operation with an Interna- 
standard Pipeprotection s7ec. tional T-340 crawler tractor equipped 


with a Midwestern Little Boomer eas- 


3000 SOUTH BRENTWOOD BLVD. e¢ ST. LOUIS 17, MISSOURI ing the 6-in. pipe into the trench. 
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MAKE FAST, 
PERMANENT 
CONNECTIONS 
To Any Main 
With 


MUELLER | 
SERVICE 
CLAMPS 


@ Safe, quick connections to any 
type main can be made safely under 
pressure with Mueller Service 
Clamps. 
Tough malleable iron body accu- 
rately fits pipe contour for maximum DOUBLE STRAP 
strength and rigidity. Strong forged 
steel straps are flattened for greater 
bearing and stability. Even smallest 
size clamp has a %” diameter strap. 
Full length threads, precision ma- SINGLE STRAP 
chined in thick body boss assure 
gas-tight connections. Rolled steel 
nuts, accurately machined, have 
National Standard threads to give 
extra strength by assuring a precise 
fit. Neoprene gasket, cemented to 
body, provides an easily made posi- 
tive seal and resists deterioration. 


SPECIFPICGCATINOOWNS 


Iron Pipe Thread tapping * Tap sizes from 1/2” 
through 2” « Pipe sizes from 1” through 12” 
* Available in plated or black finish packed in 
labeled corrugated cartons for ease in han- 
dling, shipping and storing. 


Review the advantages of Mueller Service Clamps with 
your Mueller Representative on his next call, or write 
direct for complete information on Mueller 
No-Blo fittings and equipment. 


MUELLER Co. 





Fnu, 


-~ 


‘] S ; 43 , p Factories at: Decatur, Chattanooga, Los Angeles 





06388 In Canada: Mueller, Limited; Sarnia, Ontario 
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New Products and Trade Literature 
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For more data on any of these items use 


|. Pipe squeezer 


Regent Jack’s new Flow-Stop hy- 
draulic pipe squeezer is for rapid 
pipe line repair and maintenance 
work (GEC-650). The portable 
light weight unit, Model 5230, can 
close 4-in. ID steel pipe in 125 sec- 
onds against 100-psi line pressure. 
It is compact and easy to operate 
in confined areas. 

Regent Jack Mfg. Co. 


2. Orifice meters 


A new series of Dri-flo orifice 
meters, metallic bellows-type dif- 
ferential pressure measurement in- 
struments, is introduced by Ameri- 
can Meter (GEC-560). The Dri- 
flo meters are available in working 
pressures from 1000 to 5000 psi 
and differential ranges from 0-20 
to 0-400 in. w.e. 


. , ' 
American Meter Co. 
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the Readers’ Service Card on pages 85, 86 


3. Combustible gas alarm 


Johnson-Williams diffusion-head 
type alarm is for the continuous 
monitoring of hazardous locations 
for the presence of natural gas, 
LPG and other combustible gases 
and vapors (GEC-465). Model RH 
is housed in a dust-proof alumi- 
num case designed for flush or sur- 
face mounting. 

Johnson-Williams Inc. 


4. Two-way radio 

Outercom’s new 2-way radio sys- 
tem is a compact, self-contained 
unit that is simple to operate, takes 
two minutes to install or take out 
of a vehicle or fixed station, and 
has a handle to prove its “carry- 
ability” (GEC-140). The 35-watt 
output system provides clear, strong 
signals over long distances. 
Outercom Electronics 


5. Check valves 

Clark Bros. is offering a new line 
of check valves especially suitable 
for use with large volume gas flow 
(GEC-820). The valves provide 
protection for system upsurge, 
backflow, etc. They are designed to 
be mounted horizontally, vertically, 
or at any angle in a pipe or com- 
pressor discharge line. 
Clark Bros. Co. 


6. Index drive movement 
Lancaster has a‘ new index drive 
movement for small gas meters 
(GEC-560). The S-16 has a plastic 
worm gear and brass worm for 
smooth operation with a minimum 
of friction. Other features: gear 
bracket that requires no lubricant, 
adjustable worm axle, cadmium- 
plated steel housing body. 
Lancaster Meter Parts Co. 
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7. Zero governor 

Fisher is producing a new zero 
governor, Type 166-3 (GEC-700). 
It is available in 1%- and 2-in. 
sizes in screwed body construction; 
2-in. 125-lb. ASA flanged body con- 
struction. Both styles are cast 
iron. This addition provides a 
lower reduced pressure range than 
was available previously. Max. in- 
let pressure: 20 psi. 
Fisher Governor Co. 


8. Dual-purpose printer 


International Business Machines 
has introduced a versatile, high- 
speed printer that combines the 
printing of either individual cards 
or continuous paper forms as direct 
output from a solid-state computer 
(GEC-180). The new 1404 printer 
is designed for use with the 1401 
data processing system. 
International Business Machines 


9. Control circuit 


General Controls’ new valve ac- 
tuator line meets requirements of 
fuel valves on pipeline compressor 
engines, unloading valves on 
pumps, compressors, ete. (GEC- 
750). New control circuit varia- 
tions in the electro-hydraulic Hy- 
dramotor allow the actuator to hold 
its “last position” in event of main 
power failure. 

General Controls Co. 
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2 NEW 


Filaale 


CHAIN 


WRENCHES 


No. C-14 

for up to 

2” Pipe and 
Fittings 

No. C-18 

for up to 
2/2” Pipe 
and Fittings 


give real Action-Grip 
in Tightest Places 








Work on Round, Square or Irregular 
Shapes Other Wrenches Can’t Reach! 


In extra close quarters, there’s 
nothing that’ll beat these new 
Ritatbo Chain Wrenches for get- 
ting the job done. Fast, ratchet- 
like action in either direction... 
from either side. Give tight grip 
without crushing. Large, easy-to- 
grab end ring for fast chain ad- 
justment. Tempered steel chain 


locks securely . . . releases quickly. 
Rugged, comfort-grip, I-beam 
handle, guaranteed not to break 
or warp... handy hang-up hole. 

Light and easy to use, these 
new RIED Chain Wrenches do 
everything a regular wrench can 
do ...and much more. Call your 
Supply House and get one today! 








Sas MNSssar 


10. Plugging machine 


Williamson’s new pipeline plug- 
ging machine, Stopple II, consists 
of three major sections—a_ hy- 
draulic cylinder, a plugging head, 
and a housing (GEC-650). A sin- 
gle hydraulic cylinder operates 
plugging heads of sizes. 
Used as a temporary block valve, 
the Stopple isolates a section ef 
pipe without shutdown. 
as dD. Williamson Ine. 


11. Tubing head 

Rector Well Equipment’s new 
multi-string tubing head serves all 
types of multiple well completion 
(GEC-300). The new tubing head 
allows full passage of packers and 
others tools to the oil string and 
features split hangers that are 
automatically aligned to fixed lugs 
within the head. No guide pins are 
necessary. 
Rector Well Equipment Co. 


several 


Pelle 


12. Plug valve 

Hays has developed a completely 
new plug valve (GEC-820). Called 
Nuseal, the non-freezing and non- 
galling valve features Teflon seal 
rings and Buna N rubber O-rings. 
There is no metal-to-metal contact 
and the Teflon seal eliminates the 
need for lubrication. The valve is 
self-adjusting and automatically 
compensates for wear. Solid tee 
head rotates 360 deg. 
Hays Manufacturing Co. 
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13. Air-cooled compressor 


Worthington has designed a 
three-stage, air-cooled natural gas 
compressor (GEC-160). The com- 
pact, light weight unit is ideal for 
packaging into economical, porta- 
ble skid-mounted units driven by 
an engine or an electric motor. The 
XG-3 can be used on gas-lift rota- 
tive systems and in gas gathering 
and gas booster applications. 
Worthington Corp. 


14. Infra-red brooder 

A gas-fired, infra-red chick 
from Cargill-Nutrena is 
said to be less costly and easier to 
operate than conventional poultry 
heaters (GEC-001). In tests, the 
new brooder used 15 per cent less 
gas than conventional gas-fired 
“hover” units. Poultrymen can heat 
birds rather than air, keeping the 
floor warmer and drier. 
Cargill-Nutrena 


brooder 


15. Repair kit 


Bonded Products has a new Epi- 
Seal all purpose repair kit (GEC- 
500). With the new kit, service- 
men can handle a wide range of 
repairs under conditions that re- 
quire high-rigidity strength. Posi- 
tive sealing is assured where flexi- 
bility occurs—even under pressures 
to 500 psi. The compact kit meas- 
ures 6 x 11 x 16 in. 

Bonded Products Ince. 


16. Leak detector 


Goldak has designed a new midg- 
et, highly sensitive, electronic leak 
detector (GEC-465). Model ML-61 
features a sensitive l-in. square 
Rochelle salts crystal microphone. 
It has a special mounting assem- 
bly which accepts the important 
leak vibrations, minimizing  ex- 
traneous, unwanted sounds. The 
unit weighs only 20 oz. 

Goldak Co. Inc. 


17. Strip chart recorders 
Electronik 15 strip chart record- 
ers now come in 13 standard rack 
models with new speed chart chang- 
ers and new recording and oper- 
ating pens (GEC-750). Honeywell’s 
rack-mounted recorders are identi- 
cal with corresponding models for 
surface and flush mounting. Cases 
have been changed, however, and 
some components rearranged. 
Minneapolis-Honeywell 


18. Meter marking device 
Esterbrook’s meter marking de- 

vices use a capillary system which 

draws ink from a disposable car- 


tridge (GEC-750). Cartridge con- 
tains enough ink for up to several 
months of operation. Dust, dirt 
and moisture that cause clogging 
cannot get into the system. Trans- 
parent plastic cartridge assures 
visibility of ink supply. 
Esterbrook Pen Co. 
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19. Car desk 


The Mishek car desk is designed 
to fit all cars, trucks and station 
wagons (GEC-040). No tools are 
necessary to adjust or install; the 
desk hangs over back of the seat. 
When not in use, it folds up. Writ- 
ing surface measures 12 x 20 in. 
A heavy clip for holding papers or 
route book is optional. The desk 
forms a handy clipboard when used 
out of car. 

Mishek Supply Co. 


20. Aluminum meter 


Temperature compensation is 
available in American Meter’s new 
AL-425 Aluminumcase’ meter 
(GEC-560). The temperature com- 
pensating tangent provides accu- 
rate gas measurement corrected to 
base temperature conditions. The 
compact meter is for small indus- 
trial or commercial loads. It weighs 
just 18 lb and operates at only five 
revolutions per cu ft. 

American Meter Co. 


21 Pipe puller 


New heavy-duty Pow-r Mole pipe 
puller was designed to push in any 
condition where pushing is possible 
and pull %- to 3'-in. dia. copper, 
steel, plastic, etc. (GEC-650). The 
tool attaches to most standard trac- 
tor-mounted hydraulic backhoes. 
Comes complete with full set of 
cribbing, 50-ft push rod, and pusher 
cap. 

Pow-r Devices Ine. 
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Problem 


How to Remove Scrubbing Oil 


East Ohio Gas Installation 
Ford Motor Co., Forge Plant, Canton, Ohio 


Solution 


HI-EF GAS LINE SCRUBBER — To eliminate the fouling of 
gas controls on billet reheating furnaces, a Type L8-150 Hi-eF 
Gas Line Scrubber was installed in 8” feeder main. This one 
Hi-eF Scrubber replaced a combination of baffle-type scrubber 
and a filter operating in series. 


Results 


Handling 5 to 6 MMSCFD of natural gas at 60 PSIG, Hi-eF, 
with no moving parts or messy screens, removed approximately 
30 gals. of liquid entrainment per week. 


More Information 


Write for Bulletin 601 containing data on 7 types of scrubbers, 
purifiers, separators and mist extractors or ask for an Anderson 
Engineer to call. 


Hi-eF PURIFIER 


By the Manufacturers of Super-Silvertop Steam Traps 





THE V.D. ANDERSON COMPANY 


Division of International Basic Economy Corporation 


1981 West 96th Street Cleveland 2, Ohio 





“WHY PUT IN 


AUTOMATIC CHART-CHANGING 


AT ALL IF MY 


RECORDINGS WON'T BE 


ACCURATE ?” 


Good question...unless 
it’s @ Mullins Dial-O-Graph 
installation... 


In automatic chart-changing, fow the chart is 
recorded is important, too. 

For example, unless the relationship of the chart 
plate and the stylus remains constant with the 
original calibration of the recorder, as each chart 
is recorded the thickness of the chart load can 
cause a variance of as much as 10 per cent in the 
graphs as plotted on the top, in-between, and 
bottom charts (see diagrams). 

The Dial-O-Graph chart plate is spring-loaded, 
thus moving each chart to the plane of the stylus’ 
nominal point of contact with the paper. The chart 
holding fixture on other devices, illustrated as 
Brand B in the diagrams, is on a stationary shaft, 
which causes the stylus to record out-of-calibration 
except on the last chart. 

This is only one of many design refinements 
that make Dial-O-Graph superior to all other 
chart-changers. There are literally dozens more— 
too many to detail herein. Instead, let us send you 
our latest technical literature that describes all of 
the Dial-O-Graph features, and explains the many 
advantages of automatic chart-changing. 

Whether you have one or a hundred recorders in 
your plant, the chances are that Dial-O-Graph 
will be worth your investigation, 


MULLINS 


Dial-O-Graph 


AUTOMATIC CHART CHANGER 


MULLINS MFG. CO., INC. © 3311 WEST DAVIS © DALLAS 11, TEXAS 





FIXED 
RECORDING 
PLANE 


ae 
= 


STYLUS 


SPRING-LOADED SHAFT 
| 


‘‘Brand A’’ 
Dial-O-Graph 


STYLUS 
FIXED 
RECORDING 
PLANE 


30 
CHARTS 


STATIONARY SHAFT 
\ 
‘‘Brand B’’ 
Diagrams illustrate how a 


stack of charts can affect the ac 
curacy of the recording stylus. 

















ANDERSON PIPE PULLER 


— keeps a smooth bevel 
that makes welding easy 


22. Two-way radio 


G-E has introduced a new mo- 
bile two-way radio, a transistorized 
unit that provides dual frequency 
listening through a common re- 
ceiver, thus minimizing extra bat- 
tery drain (GEC-140). New simul- 
taneous monitoring equipment per- 
mits two-frequency reception at 
much less cost and current drain 
than two separate receivers used 
to accomplish the same purpose. 
General Electric Co. 


TRADE LITERATURE 


23. Air pollution control 


A practical program for combat- 
ting the problem of air pollution is 
outlined in a new booklet from the 
air pollution control division of 
John Wood Co. (GEC-450). The 
booklet is entitled “‘Together We 
Can Check the Blight of Air Pollu- 
tion.” In it, John Wood presents a 
comprehensive program whereby 
industry and local authorities may 
engage in a joint effort to control 
and eventually eliminate air pollu- 
tion. 

John Wood Co. 


24. Pipeline coating 


Bulletin 201 from Hill Hubbell 
contains a complete description of 
the company’s high-density poly- 
ethylene pipeline coating (GEC- 
620). Included in the four-page 
folder are physical and electrical 
properties, a corrosion resistance 
table, and sketches of typical appli- 
cations of the coating. 


Hill Hubbell Co. 


25. Computer technique 


The gentle, yet completely firm grip that CAN’T jar 
loose, neither scars nor distorts welding end of pipe, 
assuring a smooth, tight-fitting joint. Instantly at- 
tached; instantly removed. Six years field usage in 
pulling through bores, dragging and hoisting has 
developed a proved record of time-saving. : set nie 
bolic utilities revenue’ environ- 


ANDERSON ment), helps bring the advantages 
& GRUNSKY of high-speed data processing to 


P.O. BOX 455. SANTA CRUZ. CALIFORNIA public utilities with a substantial 
ec reduction in machine installation 


costs. 


A new computer technique for 
customer billing has been devel- 
oped by IBM (GEC-180). The 
technique, called SURE (for sym- 


FREE Lil’ ERATURE 


Manufacturers of time-saving Anderson Test Plugs and Pipe and Tubing Pullers 








International Business Machines 
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NATURAL GAS lines at compres- 
sor and meter stations give years of 
maintenance-free service when pro- 
tected by TAPECOAT, the coal tar 
coating in handy tape form. 





GAS DISTRIBUTION lines of 
large diameter can readily be pro- 
tected with TAPECOAT to withstand 
the abrasive and corrosive climate 
in underground service. 


Lines in OFF-SHORE DRILLING oper- 
ations need joint protection equivalent 
to the mill-wrapping on the pipe. 
TAPECOAT is most economical be- 
cause it gives lasting protection in under- 
water service. 

te 


CABLE AND CABLE SPLICES in com- 
munications service are effectively and eco- 
nomically protected by TAPECOAT 


> 
* 


een Se > ; wy “eb 
m ie 


2 “ 


a Pe 

Pp al 

a 
@ UNDERGROUND GAS STORAGE facilities can be 
“buried and forgotten" when protected by TAPECOAT. 

Note protection of tanks, pipe and pipe joints. 

STEEL MILL water lines in this new 
plant are joint-protected with TAPE- 
COAT. TAPECOAT can be used to 


AIRPORT FUEL LINES need 


the quality joint protection as- Lines buried in cinders in RAIL- 


sured by TAPECOAT. It is easy 
to apply by spiral or ‘‘cigarette”’ 
wrapping depending on the size 
of the pipe. No training needed. 


advantage to protect any steel sur- 
face in underground service, as 
proved since 1941. 


-> 


ROAD YARDS need the sure » 


protection provided by TAPE- 
COAT. There's a size for every 
purpose from 2” to 24” in width. 


Write for full details today 


Té TAPECOAT 


. -_ 


Mme Tt TT 
ee 
: eepeaaea es 
mee <= 1ag°i Re 
EU idipiee 

agp 


Company 


1535 Lyons Street, Evanston, Ill. 


Originators of Coal Tar Coating in Tape Form 


Manufactured and Distributed in Canada by 
The Tapecoat Company of Canada, Ltd., 


25 Haas Road, Rexdale, Ontario. 





| 26. Digital logging 
Ow! p The technique employed by the 


Data-Master digital logger to pre- 
sent, in digital form, the measure- 


ment of a physical variable is dis- 
ON-THE cussed by Bristol (GEC-750). Block 
SPOT diagrams are used to demonstrate 
how a physical property is meas- 
ured, converted to an electrical in- 
DRILLING put and delivered in digital form. 
Bristol Co. 
PO ER 27. Pressure booster 


ith Details of American’s instru- 
sss Wi ment-type demand pressure booster, 
for pounds-to-pounds service, are 


Atlas Copco’s given in Bulletin 417 (GEC-200). 


Designed as an _ instrument-oper- 
ated regulating system, the pres- 
& 8) “4 R A sure booster will automatically and 
continuously increase or decrease 
g downstream pressure in proportion 
to demand 
we American Meter Co. 


World's lightest motor drill! 28. Expansion motors 
Skinner’s expansion motors are 
Here’s a drill you use to fill in covered in a new bulletin (GEC- 
on those jobs where cost, ter- 170). Gas flows through the motor 
rain, or time prohibits sending and is reduced to a desired pres- 
‘ sure frcm the high pressure of the 
out a compressor crew. Weighs incoming feed line. As no gas is 
just 53 pounds; easily carried consumed or lost to the atmosphere, 
by one man. Completely self- the power developed is 100 per cent 
contained with gasoline engine by-product. = 
that drills 50-60 feet of hole on Skinner Engine Co. 


a tankload (2 qts.) of fuel. Drills 29. Flanged couplings 

in any position up to 45°. Per- ‘ ‘ ie aia iliiiaii 
. sia A new 12-page2, 2-color brochure 

fect for light drilling anywhere. from Smith-Blair describes its flex- 

Write for complete literature. ible flanged coupling adapters 

Address: Dept. GM-7 (GEC-370). It gives detailed infor- 

mation on how these fittings can 

* One-man operation! be incorporated into the design of 

gas systems or used for cutting- 

* One-man carry; piggyback in flanged fittings installations in 

rig available! existing pipelines. 

Smith-Blair Inc. 

Easy starting —any 

weather, any altitude! 30. Temperature compensator 


Multi-use flexibility! Domestic temperature - compen- 

sated Rockwell gas metering is cov- 
POWERFUL—26 or more ered in a revised brochure (GEC- 
feet per hole per hour 560). The brochure describes 


proved techniques and accuracy 
checks, and illustrates by example 
how to adjust temperature-compen- 
sated Rockwell meters. 

Rockwell Manufacturing Co. 


Atlas 31. Meter prover 
Copco . 


Bulletin from American 

; Meter describes the company’s auto- 
545 Fifth Avenue, New York 17, N. Y. matic prover (GEC-570). The bul- 

610 Industrial Avenue 930 Brittan Avenue letin discusses the control panel, 


Paramus, New Jerse ake the automatic precision zeroing 
> y San Carlos, California device and the scanning head. 


American Meter Co. 


in hardest granite! 
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E. D. V. DICKEY, manager of the 
Citizens Gas Co. of Hannibal, Mo., 
has retired from active service, re- 
maining with the company as vice 
president and board member. LEs- 
TER N. DICKSON’ will succeed 
Dickey as manager. 


RICHARD D. WILHITE, vice presi- 
dent of Orange and Rockland Utili- 
ties, Inc., Nyack, N. Y., was elected 
to the board of directors. 


J. W. MOORMAN, supervising 
claims representative for the 
Southern California Gas Co., Los 
Angeles, was elected president of 
California Conference of Arson 
Investigators for the current year. 


WILLARD G. WIEGEL, named vice 
president and director of Gas In- 
dustry Exhibitors, Ine., which 
manages the Gas Appliance Center 
in Dallas. 


HENRY J. DROPP named assistant 
vice president in charge of cus- 
tomer relations and service for 
Milwaukee (Wis.) Gas Light Co. 


THOMAS J. WATT now field sales 
manager with Sprague Meter Co., 
Bridgeport, Conn., a Textron divi- 
sion. Watt has been with Sprague 
Meter over 32 years. 


New appointments with Citizens 
Fuel Gas Co., Adrian, Mich, are: 
ROBERT I. NYSTROM, vice president; 
THOMAS HANEY, distribution su- 
perintendent; PAL DAMON, shop 
superintendent; ROBERT MARR, 
maintenance and construction fore- 
man; CARL PHIPPS, assistant engi- 
neer. 


FREDERIC O. HEss, president of 
Selas Corp. of America, Dresher, 
Pa., recently appointed to the Com- 
mittee on New Frontiers of Tech- 
nology of the Chamber of Com- 
merce of the United States. 


FREDERICK C. NEULS named vice 
president of Gas Consumers As- 
sociation succeeding ROBERT O. 
LUQUEER who recently retired. 


BURTON F. WIAND, vice president 
and director of Cities Service Gas 
Co., Oklahoma City, is being trans- 
ferred to the New York City office. 


JOHN H. WILCOX appointed man- 
ager of Minneapolis branch of 
Grabler Manufacturing Co., Cleve- 
land. 
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Treats | 

several sections | 

at | 
different pressures 


One K-B Hot Oil Fogger does the job 


Even though several sections of your gas distribution 
system operate at different pressures, this one Koppers- 
Baltimore Hot Oil Fogger protects them all. New de- 
sign principles make possible this broader treatment 
of your gas mains. The K-B Fogger’s fine oil mist 
conditions joints, minimizes leakage, controls dust, 
reduces odorant ‘‘fade out’? and helps reduce equip- 
ment maintenance. It is the only hot fogger that 
virtually eliminates stoppages due to carbonizing and 
oil sludges. 


The K-B Hot Oil Fogger is a modern, attractive, 
“package” unit, complete with all wiring, insulation 
and controls. Aluminum housing gives care-free 
weather protection. K-B Foggers for gas, steam or 
electric heating are built in capacities ranging from 2 
to 200 gallons or more per day. Specific facts are 
available, of course. Write: KoppERS COMPANY, INC., 
Gas Apparatus Dept., 2009 Scott St., Baltimore 3, Md. 


o,| GAS APPARATUS 


- Designers and builders of Gas Holders 
» Inspection, repair and service of Gas Holders 





PRESSURE 


and 


TEMPERATURE 
RECORDERS 


American® single and two-pen Pressure Recorders 
for pressures from 30 inches vacuum to 
10,000 psi. 
e Pressure elements individually 
calibrated over full range. 
e Variety of chart drives available. 
¢ Helical elements of different 
ranges are interchangeable. 
e Aluminum alloy, dust and 
moisture-proof case. 
See Bulletin 400. 


American Temperature Recorders for an accu- 
rate record of flowing temperatures. 
¢ No ambient temperature errors. 
e High sensitivity and torque. 
Fast speed of response. 
e Standard 0-150°F. range. Other 
ranges available 
® Variety of chart drives available.* 


See Bulletin 408. 
24-hour mechanical, 110-v. 60-cy 
electric, or Gasclok® chart drives. 


AMERI 


METER COMPAD? 


Sales Offices in Principal Cities 


A. B. McCurdy Carl Cloud 


Staff appointments in Lone Star 
Dallas are: AUSTEN HAR- 
GRAVE, manager, gas supply depart- 
ment of the exploration and gas 
supply division, and A. B. McCurpy 
appointed chief engineer of Dallas 
division of distribution succeeding 
JOHN F. Moore, recently named 
division general sales and promo- 
tion manager. JOHN M. CUMMINGS 
is the new division industria] en- 
gineer, succeeding McCurdy. 


Gas Co., 


CARL E. CLoup recently elected 
president of Michigan Gas Utilities 
Co., Monroe, Mich. Cloud was pres- 
ident of MidSouth Gas Co., Little 
Rock, for the past nine years. 


JOHN T. BROWN assigned the re- 
sponsibility for direction of the 
international division of Case and 
becomes president of J. I. Case In- 
ternational, S. A. LEON T. NEwW- 
MAN elected president of Case 
Credit Corp., succeeding JOHN D. 
GRAYSON who is resigning. LAw- 
RENCE H. HODGES named director 
of the new product planning and 
engineering research department. 
RICHARD E. DREYER is newly ap- 
pointed industrial product special- 
ist on the staff of the director of 
product planning and engineering 
research. 


ALBERT B. Cook, 36-year veteran 
of Pacific Gas and Electric Co., San 
Francisco, was named commercial 
manager, succeeding R. W. JOYCE 
who recently became vice president 
in charge of commercial opera- 
tions. 


WILLIAM J. HARVEY, who has 
been vice president in charge of 
gas operation, Public Service Elec- 
tric & Gas Co., since October 1955, 
will retire Oct. 1, after 45 years’ 
service. Harvey is succeeded by 
JACK V. RICHARDS, presently gen- 
eral manager of the gas depart- 
ment. Other changes in the gas 
department include CHARLES R. 
DEWHURST to general manager and 
JEAN H. MILLER to general super- 
intendent of distribution. 


Lewis Knerr 
ego Gas 


Louis McGowan 
Arkla Meter Son Di 


Don E. WoopWARD, a director 
and executive vice president of the 
First National Bank in Albuquer- 
que, named a director of Southern 
Union Gas Co., Dallas. 


I. E. ROWE has been appointed 
utilization director for the entire 
distribution division of United Gas 
Corp., Shreveport. R. A. METZKE 
promoted to operating manager of 
United’s Texas distribution divi- 
sion headquartered in Houston, 


VERNON E. PRAY named domestic 
sales manager, Schield Bantam Co., 
Waverly, Iowa. 


LEWIS R. KNERR, manager-rates 
and valuation, San Diego (Calif.) 
Gas & Electric Co., elected vice 
president-management services. In 
addition to present duties, Knerr 
will assume administrative and 
management functions relating to 
employee relations, purchasing, in- 
surance, safety, and claims. 


Dr. JOHN N. DEMPSEY named di- 
rector of Minneapolis-Honeywell’s 
research center and associate direc- 
tor of the company’s overall re- 
search activities. 


JOE T. LABOON named manager 
of the Rome division, Atlanta 
(Ga.) Gas Light Co. He succeeds 
the late BEN L. MAULSBY who died 
recently. 


MARYLINN HoRN joined Ohio 
Fuel Gas Co. as a home service ad- 
visor in Logan, Ohio. 


Louis A. MCGOWAN named sales 
manager for the Arkla Meter divi- 
sion, headquartering in Little Rock. 
McGowan formerly was with Rock- 
well Manufacturing Co. 


JAMES MCWHIRTER newly elected 
vice president, Industrial Chemi- 
cals division, Pennsalt Chemicals 
Corp., Philadelphia. McWhirter has 
been with Pennsalt since 1945. 
Three new additions in the market- 
ing planning department are JOHN 
J. KILKEARY, WILLIAM D. SILcox, 
JR., and CLAIR A. LIPPINCOTT. 
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Associations 





Gen. Medaris to address 
AGA's Dallas convention 


The former commanding general 
of the U. S. Army Ordnance Missile 
Command will be one of the fea- 
tured speakers at AGA’s 43rd an- 
nual convention, Oct. 1-4 in Dallas. 
Maj. Gen. John B. Medaris (U.S.A.- 
tet.) will address the Oct. 3 morn- 
ing general session. 

Other general speakers 
include AGA and Lone Star 
president Lester T. Potter; Perry 
I. Prentice, editor and publisher of 
House & Home Magazine; W. M. 
Elmer, president of Texas Gas 
Transmission Corp.; and William 
G. Hamilton, Jr., president of 
GAMA and American Meter Co. 

William J. Murray, Jr., chairman 
of the Texas Railroad Commission, 
is on the program, along with Rob- 
ert E. Kintner, president of NBC, 
and John Erik Jonsson, chairman 
of the board, Texas Instruments 
Inc. 

“Greater Goals for Gas” is the 
theme of the convention which will 
begin on Sunday, Oct. 1, with a dis- 
play of gas air conditioning devel- 
opments at the Dallas Trade Mart. 


session 


Gas 


Gas transportation 
facilities studied 


SGA’s managing director, R. R. 
Suttle has been appointed a mem- 
ber of the gas pipeline wage 
tion admins of the National 
Petroleum Council’s committee on 
oil and gas transportation. 

The committee, on which Suttle 
will serve as secretary, will make 
a comprehensive study of the nat- 
ural gas transmission systems in 
the U. S. The study will be used to 
evaluate the nation’s gas transpor- 
tation facilities from the stand- 
point of meeting defense and other 
needs. 

The subcommittee has established 
an advisory group which includes 
S. Orlofsky, vice president, Colum- 
bia Gulf Transmission Corp., chair- 
man; Keith Bentz, vice president, 
Natural Gas Pipeline Co. of Amer- 
ica; and H. F. Steen, vice president, 
E] Paso Natural Gas Co., the latter 
two serving as vice chairmen. 

The study is expected to be com- 
pleted by next Jan. 
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ECONOMICAL UTILITY 
DISPATCHING’ 


BY REMOTE CONTROL 
AND TELEMETERING 


TONE SIGNALLING EQUIPMENT 


Installed in gas and other utility dispatching cen- 
ters throughout the country, Quindar Tone Signal 
ling Equipment is creating one success story after 
another. It features modular, plug-in AM and FS 
transmitters and receivers (interchangeable), 
complete transistorization (one type throughout), 
individual input/output line coupling to transmis- 
sion circuit for each module, and compactness 

any combination ot 10 51/4” high AM (ON/OFF 
Type) and FS (Frequency Shift) transmitter and 


receiver modules, plus a power supply, fit solidly 
into a standard 19” rack. Two modules and power 
supply comprise a system only 134” high. The 
versatility of Quindar equipment is the answer 
to problems of system expansion, rising opera- 
tional costs and increased efficiency. Write for 
complete details. 

*Gas Load Dispatching Center, 
Electric and Gas Co. of 
New Jersey. 


Public Service 
New Jersey, Jersey City, 


CQuinde ELECTRONICS, INC. 


5 LAWRENCE STREET, BLOOMFIELD, N. J. 


Rugged, Low Cost Ditcher 
Digs 6’’-14” Wide, 42’ Deep 


This highly maneuverable 
41T POW -R - DITCHER is 
only 46” wide ... fast... 
and can handle most ditch- 
ing jobs at a fraction of the 
cost of larger, more expen- 
sive units. The finest ditcher 
buy for low cost investment, 
low maintenance and high 
production. 


IDEAL FOR LAYING GAS, 
WATER AND CABLE LINES 
AND FOR DIGGING HOME 
FOUNDATION FOOTINGS 





Please send me FREE information and prices on the complete Vermeer line of self- 


propelled POW-R-DITCHERS. 
NAME 

FIRM 

ADDRESS 

CITY 


STATE 


|} Also include information on new Vermeer hydraulic back filler. 
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CHARCOAL 
TEST 


Light Weight and Rugged 


The American® hardcase Char 
coal Test Meter measures gas 
volumes in adsorption tests for 
determination of condensible 
hydrocarbons in natural gas. 


Die-cast aluminum alloy con- 
struction provides high resistance 
to impact damage and makes this 
meter ideal for portable field 
service. 


Rated capacity 100 cfh air at 
1/2-inch w.c. differential. Maxi- 
mum working pressure 5 psi. 
Meets AGA and NGAA require- 
ments. Weighs just 17 lbs. 


1/10 cubic foot index has 3-inch 
dial graduated in thousandths 
Three totalizing hands read to 
100 cubic feet. Hands are friction 
mounted for quick setting. 


Request Bulletin 500 for com- 
plete specifications 


AMERICAN 


METER COMPANY N 


Sales offices in principal cities 
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ASSOCIATIONS _ 


Mid-West school and 


conference slated 


Plans for the 1961 Mid-West Gas 
Association’s Gas School and Con- 
ference have been completed. Ses- 
sions will be held at lowa State 
University, Ames, on Sept. 12-14. 

General session speakers include 
Northern Natural’s senior ice 
president M. L. Mead, who will de- 
scribe some of the developments 
the gas industry can look forward 
to in the near future; E. J. Emond, 
director of automotive safety of Ar- 
mour & Co., speaking on “Selecting 
Good Drivers’; and Dr. Herbert 
True, well known inspirational 


speaker. 


Industrial Gas School 
set for September 


Philadelphia’s Marriott Motor 
Hotel will be the scene of the Sh 
biennial Industrial Gas School, 
Sept. 18-22 

The five-day school will be di- 
vided into an opening day with 
general subjects on basic applica- 
tions together with combustion 
fundamenta!s and demonstrations. 
The second, third and fourth days 
will be devoted to plant visitations 
and short lectures on the particular 
phase of industrial gas in the plant 
at the moment. The final day will 
embrace creative selling subjects 
exclusively. 


The fall meeting of the Gas Ap- 
pliance Engineers Society eastern 
chapter is scheduled for Monday 
evening, Sept. 11, at the Engineers 
Club in Philade'phia. J. H. Leg- 
gero, engineer, gas research divi- 
sion of Philadelphia Electrie Co., 
as guest speaker, will discuss gas 
air conditioning. 


The sixth annual meeting of the 
national Better Heating-Cooling 
Council will be held Dec. 18-19 at 
the Hotel Delmonico in New York. 


Natural Gas Proce SSOrS Associa- 
tion is the new name of the Natural 
Gasoline Association of America. 


Robert Boykin, staff engineer 
with Humble Oil & Refining Co., 
has been elected president of the 
California Natural Gasoline Asso- 
ciation. 


—— 
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SEALING COMPOUNDS 





Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes 
all assemblies leak- 
proof and pressure- 
tight. Prevents rust, 
corrosion and joint 
seizure. 




















LIQUID WRENCH 


LOOSENS 
RUSTED BOLTS 


A powerful blend of fast- 
acting solvents that liter- 
ally “melt the rust away” 
—safe on all metals and 
alloys. 


RADIATOR SPECIALTY CO. 
CHARLOTTE, N. C. 


Like ‘‘Sterling’’ on silver, SCC iden- 
tifies the best in Leakage Control 
Service. 

It is a mark that proves your distri- 
bution system has had the best in 
impartial outside leakage control, 
either survey or repair, without 
costly build-up of personnel and 
equipment. 

Plan to use our superior Leakage 
Control Service. Call collect for 
details. 


SOUTHERN CROSS 
sce CORPORATION 


Atlanta 6, Georgia + Melrose 4-4227 
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PIPELINE 
SECTION 





CONDITIONS: 20 FT POLYETHYLENE GLYCOL 300. 
2 5 FT SILICONE OIL 550, 25°C; RADIUM D DETECTOR; 


37—— FLOW RATE 60 ML MIN; 5 ML SAMPLE SIZE , / 
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Comparison of instrumental methods of 
analysis for odorants and other 
sulfur compounds in natural gas 
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Acid gas removal from a 3,500 mfc feed stream containing about 10 H.S and CO. is 
accomplished in this National M.E.A. Plant—COMPLETELY AUTOMATED FOR UNAT- 
TENDED OPERATION! 

The unit, in Southern Arkansas, is built in conjunction with a National Glycol Dehydra- 
tion Unit. 

The plant contains 13 automatic safety shutdown points—shuts off wells, shuts down fuel, 
switches gas to flare, signals personnel three miles away in case of abnormal operation. 

COMPLETE DESIGN, PACKAGED FABRICATION, DELIVERY, ERECTION AND 
START-UP BY NATIONAL 

When you need a custom-designed, custom-fabricated, unitized plant for field processing 
of oil and natural gas, specify National. 


NATIONAL TANK COMPANY 
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TULSA, OKLAHOMA 





Comparison of 


Instrumental methods of analysis 


Jor odorants and other sulfur 


compounds in natural gas 


By P. B. TARMAN, B. H. ANDREEN and D. V. 
KNIEBES ©¢ Institute of Gas Technology, Chicago 


STUDY was made of the characteristics of four 
A instruments that can be used to analyze natural 
gas for sulfur compounds in trace concentrations. 
Three of the instruments, the Titrilog, the Austin 
I-Br 313 Gas Titrator, and the Beckman Mercaptan 
Analyzer, depend on chemical reactions to measure sul- 
fur content. They do not have the capability for deter- 
mination of individual sulfur compounds. The fourth 
instrument was a conventional gas chromatograph 
equipped with an argon ionization diode detector. This 
instrument did appear capable of measuring indi- 
vidual sulfur compound concentrations at typical 
odorant levels. 

Absorbing solutions are used with the first three 
instruments to separate sulfur compound types. There- 
fore, a study was made of the performances of six 
solutions recommended for removal of hydrogen sul- 
fide, mercaptans, hydrogen sulfide plus mercaptans, or 
all sulfur compounds but disulfides. Determinations 
were made of the effectiveness of each solution for 
removal of the sulfur compound type for which the 
solution is recommended. The best solutions were then 
used in subsequent studies of multicomponent sulfur 
compound analysis with these instruments. 

Commercial models of the Titrilog, a recording 
automatic bromine titration instrument, and of the 
Titrator, a portable manual instrument for bromine 
or iodine titration, were employed in the program. The 
Beckman Mercaptan Analyzer, a recording instrument 
which senses changes in liquid conductivity after re- 
action of silver ions with mercaptans or hydrogen 
sulfide, was obtained in prototype form for the tests. 

Calibration of the Titrator and Mercaptan Analyzer 
with several pure odor compounds showed the re- 
sponse of each instrument to be essentially linear with 
concentration for most compounds. However, the re- 
sponse of each instrument varied with different sulfur 
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compounds. The Titrilog has similar calibration char- 
acteristics according to the literature and previous ex- 
perience at this laboratory. The Mercaptan Analyzer 
was, as expected, not sensitive to sulfur compounds, 
other than mercaptans (RSH) and hydrogen sulfide 
(H.S 

Interaction effects, evidenced by an _ instrument 
reading for a mixture of sulfur compounds not being 
equal to the sum of readings for individual compo- 
nents of the mixture, were studied on all three in- 
struments. Effects of this type become particularly 
mportant when the sample gas is passed through 
absorbing solutions to remove a selected part of a 
sulfur compound mixture. The resultant differences 
in instrument readings are used to determine the 
fractional amount of each compound type. Significant 
interaction effects were observed on both the Titrator 
and Mercaptan Analyzer, but not on the Titrilog. The 
presence of interaction effects will not lower analytical 
accuracy however, if a calibration factor is obtained 
for an odorant, and no change occurs in the concentra- 
tion ratios of the odorant’s sulfur compounds. 

Tests were made with the Titrilog to determine the 
effect of sample gas specific gravity on instrument 
readings. The normal operating procedure is to zero 
the instrument on room air ( sp gr 1) and to 
measure sulfur concentration on a gas-air mixture 
(sp gr less than 1). It was found that this practice 
results in a reading for sulfur concentration which 
is erroneously high. A correction should therefore be 
applied to the instrument readings to obtain accurate 
results. 

The principal characteristics of the Titrilog, Austin 
I-Br 313 Gas Titrator and the Beckman Mercaptan 
Analyzer are summarized in Table 1. 

The gas chromatograph evaluation was considered 
a feasibility study, since no procedure for trace sulfur 
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TABLE 1. Principal Characteristics of the Analyzers 


Beckman 
Austin 1-Br 313 Mercaptan 
Titrilog Gas Titrator Analyzer 


Sensitivity 
Range gr S CFF 0.01 3 0.01-10 


Portability fair good 


0.001-0.6 
not known 
Recording yes no* yes 


Principle of Bromine Bromine lodine Liquid 
measurement titration titration titration conductivity 


Odor compounds 


detected all ali H.-S & RSH H:S & RSH 


Absorbing 
solutions used yes yes Only for H-S Only for H.S 
& RSH split removal 
Interaction effects: 
Deviation found 
in total mixture 
reading, % ".$.°° 


H.S-RSH mix- 
tures: N.S.** 
RSH-RSH mix- 
tures: —19 to 
+19 


* Recording model now available 
** Nut determined. 


*** Not significant. 





compound determination with an ionization detector 
had been published. Since complete separation of each 
sulfur compound from other sample components is a 
requirement for accurate gas chromatographic analy- 
sis, initial efforts were devoted to obtaining an ade- 
quate column-packing material. After several mate- 
rials were screened, a column containing polyethylene 
glycol and silicone oi! was found suitable for separa- 
tion of the odorant compounds studied. 

Sensitivity of the radium D detector supplied with 
the instrument was sufficient to detect sulfur concen- 
trations of 0.002 to 0.01 gr S/CCF in a 25-ml natural 
gas sample. A more sensitive detector containing 
tritium was also used, and lower detection limits were 
improved to 0.0004 to 0.001 gr S/CCF. Calibration 
curves obtained for ethyl sulfide and thiophane were 
essentially linear, as predicted by theory. 

The results obtained in this research program indi- 
cate that the Titrilog, Austin I-Br 313 Gas Titrator, 
and the Beckman Mercaptan Analyzer can be used to 
obtain reasonably accurate analyses provided the in- 
struments are correctly calibrated, and their limita- 
tions for mixture analysis are considered. The gas 
chromatograph shows considerable promise of becom- 
ing an excellent and versatile instrument for sulfur 
compound determination in natural gas. But it re- 
quires further work to develop reliable and practical 
methods of analysis. Development of these methods 
Is now in progress. 


n 
4 


ve sulfur con pound-absorbing solutions 


Separation of sulfur compounds is essential for a 
complete odorant analysis of natural gas. Many com- 
mercial odorants are complex mixtures of sulfur com- 
pounds, and distribution companies often use more 
than one type of commercial odorant. Determination 
of individual sulfur compounds is part of an analysis 
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with a gas chromatograph, but the other instruments 
must depend on external separation of sulfur com- 
pounds. For this purpose, the use of selective absorb- 
ing solutions has become common practice. Presently 
available solutions are not capable of separating indi- 
vidual sulfur compounds, but only some of the com- 
pound types—hydrogen sulfide, mercaptans and disul- 
fides. Since these separations are incomplete, a study 
was made to determine the effectiveness of several 
absorbing solutions. 

As a preliminary testing procedure, several solu- 
tions of cadmium, mercury, silver and copper salts, 
including those suggested for use with the Titrator 
and Titrilog, were evaluated with natural gas con- 
taining either hydrogen sulfide, methyl mercaptan, 
t-butyl mercaptan, ethyl sulfide, thiophane or t-butyl 
disulfide. The Titrilog was used for these screening 
tests, in which natural gas containing one of the 
sulfur compounds at about 1 gr S/CCF was bubbled 
through each solution to determine removal efficiency 
as a function of time. Most of the solutions were un- 
satisfactory and were eliminated from future tests. 

On the basis of the absorption tests with the Titri- 
log, further tests of the more suitable solutions were 
made with the Titrator. Smaller amounts of solution, 
about 7 ml as compared to 30 ml, were used in the 
latter tests. Except for the silver nitrate solution, 
which was used at a concentration of 16.8 g/1, the 
methods for preparation of each solution can be found 
in the instruction manuals for the two instruments. 
Table 2 illustrates the function of the solutions tested 
in this phase of the program. 

Results of the tests on these six solutions are shown 
in Fig. 1. The percentage of sulfur compound re- 
moved by the solutions at the recommended gas flow 
rate of 500 ml/min is shown as a function of time 
for various sulfur compounds studied. Although every 
combination of the six solutions and five sulfur com- 
pounds was not tested, sufficient data were obtained 
to establish the efficiency of each solution for its 
recommended use. These data with single sulfur com- 
pound systems show buffered cadmium sulfate to be 
more effective than dichromate, since almost all the 
hydrogen sulfide and essentially no t-butyl mercaptan 
are removed by the buffered cadmium sulfate, whereas 
dichromate showed about 25-15 per cent mercaptan 
removal in the first 10 minutes. After about a 20- 
minute saturation period, the dichromate removed es- 
sentially no mercaptan. Also, the alkaline cadmium 


TABLE 2. Functions of the Solution 


Solution Function 


. Buffered Cadmium Sulfate 
Dichromate 
. Atkaline Cadmium Sulfate 


. Alkaline Cadmium Sulfate 
with Monoethanolamine 


E. Silver Sulfate 
Silver Nitrate 


Titrator) Hydrogen sulfide 
Titrilog removal 


Titrator , 
Hydrogen sulfide and 


— mercaptan removal 
Titrilog . 
Titrator) Removal of all but 


disulfide compounds 
ee ee oe 


GAS—September, 1961 





sulfate with monoethanolamine was found to be much 
more effective for combined hydrogen sulfide and mer- 
captan removal than the alkaline cadmium sulfate 
suggested for use with the Titrator. However, these 
solutions both showed about 10-7 per cent ethy] sulfide 
removal. Silver nitrate and silver sulfate solutions 
performed about the same for disulfide separation, 
except that the sulfate was found to be less selective 
after 25-30 minutes of operation. 


Titrilog 

The Titrilog has been commercially available for a 
number of years, and several investigators have re- 
ported on its performance. Linearity of response for 
several pure sulfur compounds was reported by Lands- 
berg and Escher*. Also, a technique for increasing 
the instrument’s sensitivity has been published®: ®. 
However, no data have been reported for the simul- 
taneous titration of more than one sulfur compound. 
Since natural gas odorants usually are comprised of 
several sulfur compounds, the effects of compound 
interaction in the titration could be very important in 
the measurement of total odorant concentration. 

Another unreported aspect of Titrilog performance 
is the effect of sample gas specific gravity on the zero 
or base-level reading. This effect can cause serious 
errors in analysis, since sulfur measurement depends 
on differences in readings. Thus, these two factors, 
interaction effects in the titration of mixed sulfur 
compounds and specific gravity effects on the zero 
reading of the instrument, were investigated. 

The Titrilog is based on the principle of electrolytic 
bromide titration of sulfur compounds!. Since bromide 
reacts with almost all sulfur compounds, the instru- 
ment is sensitive to all commercially available odor- 
ants. However, bromide requirement varies for dif- 
ferent compounds, and calibration with compounds of 
known concentration is necessary to obtain quantita- 
tive results. 

In operation, the instrument is fully automatic. 
Sample gas flows at a controlled rate into the reaction 
cell, where brornine is continuously generated by the 
electrolysis of a potassium bromine solution. Reaction 
of the bromine with the sulfur in the gas causes a 
momentary decrease in the controlled bromine level. 
A sensing electrode system immediately corrects for 

s decrease by electronically increasing the current 
in the generating electrode system. This increased 
current is read out on a milliampere recorder as a 
measure of the sulfur content of the sample gas. 
Readout on the recorder, therefore, is a function of 
sulfur content of the gas and the rate at which gas 
flows into the titration cell. At zero or base-level op- 
eration, only filtered room air passes through the 
titration cell. The air, bubbling through the electro- 
lyte solution, continuously removes a small amount of 
bromine, which develops a small bromine generating 
current (the zero level). Any changes in the rate of 
air flow will cause changes in the rate of bromine 
removal. To control air flow at a steady level, the 
Titrilog employs a critical flow orifice in its sample- 
metering system. However, at constant temperature 
and pressure, gas flow through a critical orifice de- 
pends on the molecular weight (specific gravity) of 
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Fig. 1. Effect of various absorbing solutions for the re- 
moval of different sulfur compounds. 


the gas and on its c,/c, ratio (ratio of specific heats 
at constant pressure and constant volume). When 
sample gas is admitted to the instrument, it mixes 
with the air, causing a change in average specific 
gravity and, hence, a change in the flow rate of the 
mixture through the electrolyte solution. 

To determine the effect of gas properties on the 
change in zero-level generating current, several gases 
of widely different molecular weights were introduced 
to the Titrilog in place of the usual room air. The 
results of these tests (Fig. 2) show that the zero- 
level current increases with decreases in gas molecular 
weight. The line shown has a slope of —0.45, indicat- 
ing close approximation to the square root relation- 
ship (slope of —0.5) expected for critical flow as a 
function of molecular weight only. Differences due 
to ¢,/e, are theoretically about 9 per cent, and are 
not detectable on the graph. 

Typical specific gravity changes during analysis 
will lead to significant errors, if not accounted for in 
the calculations. For instance, the Titrilog at the In- 
stitute samples a mixture of about two parts natural 
gas and one part air on the high flow sample orifice. 
This corresponds to an average gas molecular weight 
of 20, as compared to a gas molecular weight of 29 
(air only) during the zero or base-level period of op- 
eration. From Fig. 2, it can be seen that a mixture of 
molecular weight 20 will generate a reading approxi- 
mately six divisions greater than the room air zero 
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Fig. 2. Effect of flowing gas molecular weight on Titrilog 
zero level reading. 
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level. Therefore, use of the room air zero level as a 
base will indicate six divisions more sulfur in the 
sample gas than is actually present. Further, if the 
absorbing solutions removed all the sulfur in the sam- 
ple gas 
stance), at least six divisions would erroneously be 
attributed to residual sulfur. Although these numbers 
are specific to the Institute’s Titrilog, values of simi- 


hydrogen sulfide and mercaptan, for in- 


lar magnitude could be expected for other instruments. 
To obtain such a value for a particular Titrilog, it 


would be necessary only to determine the ratio of gas 


to air during the sampling cycle, estimate the molecu- 
lar weight of this mixture, and read the correspond- 
ing Titrilog divisions from Fig. 2. The differences 
between this value and the value for room air (36 
divisions), should then be added to the zero-level read- 
ing for the particular Titrilog to obtain the “true 
base level” for calculation purposes 


The possibility of interaction in the titration of two- 


SM TITERS INS ES ONE ee aN, 


TABLE 3. Interaction Effects Observed in the Titration 
of Various Sulfur Compound Mixtures 
With the Titrilog 


A A EEE SM AT A 
Test No. i a ee a ee | 
Titrilog reading, ; 
divisions: 
Hydrogen sulfide 1.5 6.5 6.5 
Methyl! mercaptan 25.2 47.0 38.8 
t-Buty! mercaptan 7.7 ma 15.7 11.1 26.4 
Ethyl sulfide 50.5 48.1 41.3 
Thiophane 35.0 16.2 
Total: 


Calculated 


15.1 13.9 


9.2 57.0 41.5 32.3 95.1 55.0 57.0 26.2 40.4 


Observed 8.9 56.0 41.1 36.9 93.7 51.6 52.3 26.6 40.9 


* Test made at high sensitivity using high flow rate sample orifice 
t Test made at low sensitivity using high flow rate sample orifice 
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component sulfur compound mixtures by the Titrilog 
was also investigated. Hydrogen sulfide, methyl mer- 
captan, t-butyl mercaptan, ethyl sulfide, and thiophane 
were studied. A blend of each sulfur compound was 
mixed with pure natural gas and a Titrilog reading 
obtained, and then mixed with one of the other 
sulfur compound blends and a total reading ob- 
tained. With no interaction, the sum of the readings 
obtained for any two individual compounds should 
equal the total reading obtained for the two-compo- 
nent mixture. The results of these tests are shown in 
Table 3. The calculated total is the summation of the 
readings obtained with the individual sulfur com- 
pounds, whereas the observed total is the reading 
obtained for the two-component sulfur compound 
mixture. 

In these tests, rotameters were used to measure the 
gas flow rates of the various blends and of the pure 
gas. As a result of minor variations in operating 
conditions, flow rates, hence sulfur concentrations, 
changed slightly from one mixture to another. There- 
fore, the values shown are corrected to a common sul- 
fur concentration basis for each test. 

Essentially, no interaction was observed for these 
sulfur compounds, as shown by acceptance agreement 
between the calculated (summed) total and the ob- 
served total readings for the various two-component 
mixtures. 

Austin I-Br 313 Gas Titrator 

The Titrator has recently become available as a 
completely portable instrument. Its principle of opera- 
tion is similar to that of the Titrilog. A sensing elec- 
trode circuit and a generating electrode circuit are 
used for the controlled titration of sulfur compounds 
with either bromine or iodine. Since iodine will titrate 
only hydrogen sulfide and mercaptans, additional se- 
lectivity in analysis is possible by comparison of 
iodine and bromine titration results. Except for this 
feature, it is a total sulfur analyzer, like the Titrilog, 
and depends on selective absorbing solutions to dif- 
ferentiate sulfur compound type. The Titrator also 
requires calibration with compounds of known con- 
centration to obtain quantitative results. 

The Titrator is a light, compact, battery-operated 
instrument consisting of a flow meter, titration cells, 
and several small bubble-type absorbers. The two elec- 
trolytic circuits are manually operated and instrument 
response is observed as a needle deflection on a 
microammeter. Gas flow is controlled manually with 
a small needle valve and measured with a rotameter. 
Because the Titrator is a relatively new instrument, 
little published information is available regarding its 
performance. 

Several aspects of the instrument’s operation were 
investigated. They include linearity of response for 
individual sulfur compounds, additivity of response 
for the titration of sulfur compound mixtures, and 
analysis of mixtures with selective absorbing solu- 
tions. The effects of sample gas flow rate and titration 
solution temperature on instrument readout were also 
studied. 

Calibration curves are presented in Fig. 3 for the 
bromine titration of hydrogen sulfide, methyl and 
t-butyl mercaptan, ethyl sulfide, thiophane, and t-butyl] 


GAS—September, 1961 





MAXIMUM SULFUR CONCENTRATION, gr S/CCF 
© HYDROGEN SULFIDE 0052 Vv ETHYL SULFIDE 2.23 
& ¢-BUTYL MERCAPTAN | 03 <@ THIOPHANE 1et 
GO METHYL MERCAPTAN |.02 & ¢t-BUTYL DISULFIDE | 26 


a 


a a “TIT 


TITRATION 


+ 
| 
| 


= 


ma 
° 


° 
@Q 


NET TITRATOR READING, 
NET TITRATOR READING, 
°o 
a 


0.0 
60 80 100 


lODINE. 


TITRATION 


Fig. 3. Calibration 
curves for Austin 
I-Br 313 Gas Titra- 
tor. 


20 40 


SULFUR CONCENTRATION, % OF MAXIMUM 


disulfide. Single component blends of known sulfur 
concentration were run to obtain the data points. 
Chemical methods were used to analyze each high 
concentration blend for sulfur content, and the lower 
concentration blends were prepared by dilution with 
pure natural gas. The open data points were obtained 
early in the program and the solid points were re- 
corded at various later times to check the calibration. 
As can be seen from Fig. 3, only the t-butyl mercaptan 
calibration shows curvature. The greatest scatter of 
data points is also obtained with this compound. The 
other compounds only showed about 15 per cent maxi- 
mum deviation over the course of the program. Also 
shown in Fig. 3 are calibration curves for the iodine 
titration of hydrogen sulfide and t-butyl mercaptan. 
With iodine titration the t-butyl mercaptan calibra- 
tion also showed curvature over the concentration 
range investigated. 

These data illustrate the necessity for calibration of 
the instrument. For instance, a reading of one milli- 
ampere for bromine titration would indicate 0.34 gr 
S/CCF of methyl mercaptan and 0.89 gr S/CCF of 
t-butyl mercaptan. These values differ from the 0.44 
gr S/CCF of mercaptan determined from the constant 
published in the instrument manual. 

The possibility of interaction in the titration of 
sulfur compound mixtures was investigated by use of 
procedures similar to those described for the Titrilog 
study. Single component blends were “flow mixed” 
and passed to the instrument for analysis. Additive 
readings could be obtained by progressive addition of 
the various mixture components. Both two- and three- 
component sulfur compound mixtures of hydrogen 
sulfide, t-butyl mercaptan, ethyl sulfide, thiophane and 
t-butyl disulfide were studied in this manner. 

The results of this study (Table 4) show that the 
calculated total readings obtained by addition of pure 
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component calibration values are often considerably 
greater than the observed reading for any given mix- 
ture. Thus, if any given two-component mixture is 
perfectly separated by any given solution, inaccurate 
results must still be expected for the compound re- 
moved, since the net milliampere reading for this com- 
pound would be less than that obtained for the cor- 
responding pure compound calibration. 

With three-component mixtures, the situation is 
even more complicated, since, even with 100 per cent 
separation, only one of the three compounds will be 
titrated alone. Further, after the separation of one 
of the components, the intermediate two-component 
reading will be affected by interaction, so that, of 
three readings, two will be in error. Adding to these 
errors imperfect separation by the solutions, it is 
evident that accuracy with this method will be limited. 

Two- and three-component sulfur compound mix- 
tures were analyzed by use of the selective absorbing 
solutions previously determined to be best suited for 
separation. Since no method for correcting inaccura- 
cies is practical for field application, the milliampere 
difference technique was used to determine sulfur 
concentrations for these mixtures. 

The results of this study indicate that the bromine 
titration analysis of two- and three-component mix- 
tures was fair in spite of the interaction effects. For 
instance, hydrogen sulfide measurement was usually 
accurate within 0.01 gr S/CCF in all types of two- and 
three-component mixtures. Also, analyses of t-butyl 
disulfide were always better than 85 per cent of the 
true value in all types of two- and three-component 
mixtures, when either silver nitrate or silver sulfate 
solution was used to remove all but the disulfide com- 
pound. Ethyl sulfide values ranged from 58 to 71 per 
cent of the true concentration in all types of mixtures, 
except for one three-component mixture, for which 
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TABLE 4. Interaction Effects Observed in the Bromine Titration 
of Various Sulfur Compound Mixtures 


Test No. 





18 


Milliampere Reading * 
Hydrogen Sulfide 0.18 
t-Butyl Mercaptan 0.05 
Ethyl Sulfide 
Thiophane 
t-Buty! Disulfide 


Total 
Calculated 
Observed 


Test No. 28 

Milliampere Reading* 
Hydrogen Sulfide 
t-Buty! Mercaptan 0.54 
Ethyl! Sulfide 
Thiophane 
t-Buty! Disulfide 


0.88 
0.75 
0.06 


Total 
Calculated 
Observed 


1.29 
0.81 


0.43 
0.40 


0.94 
0.66 


* Read from Fig. 2 on the basis of known compound concentration 


values above 95 per cent were obtained. In two-com- 
ponent mixtures, thiophane measurements ranged 
from 88 to 111 per cent of the true value; however, 
four analyses of three-component mixtures yielded 
values 53, 65, 113 and 113 per cent of the true value. 

Analyses for t-butyl] mercaptan showed the poorest 
results. In two-component mixtures at the 0.05 gr 
S/CCF level, ranged from 135 to 234 per 
cent of the true value, and at high levels, 0.4-0.6 gr 
S/CCF, values were 30-100 per cent of the true value. 
In three-component mixtures containing hydrogen 
sulfide, t-butyl mercaptan values ranged from 18 to 
74 per cent of the true value; with no hydrogen sulfide 
present, analyses were 85-97 per cent correct. In all 


values 


analyses of mixtures containing t-butyl mercaptan, 
the alkaline cadmium sulfate with monoethanolamine 
performed consistently better than the alkaline cad- 
mium sulfate (Titrator solution). 

Two-component mixtures were also analyzed by the 
iodine titration method. The selectivity of iodine for 
hydrogen sulfide and mercaptans was checked by analy- 
sis of a mixture of one of these compounds with a 
nonmercaptan compound. Ethyl! sulfide, thiophane and 
t-butyl disulfide were used for this purpose. Analyses 
obtained were better than 90 per cent accurate for 
t-butyl mercaptan, and better than 95 per cent accu- 
rate for hydrogen sulfide. One test was made on a 
three-component mixture, containing hydrogen sulfide, 
ethyl sulfide and t-butyl disulfide. This test also 
showed only slight interference from the non-titrable 
compounds. 

As previously mentioned, gas-flow metering in the 
instrument is subject to some variation because of 
manual adjustment, 
changes. 


and temperature and pressure 
The effect of sample gas flow rate was in- 
vestigated with gas containing a constant concentra- 


tion of t-butyl mercaptan (approximately 0.1 gr 
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1.35 


0.77. 1.24 
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0.14 
0.25 


0.14 0.14 
0.74 


0.06 


0.66 


0.94 
0.79 


S/CCF). The change in reading with flow rate was 
observed to be about 0.005 milliamperes per 10 cc/min. 
at the recommended flow rate of 500 cc/min. Since 
milliameter readability is about 0.01 milliamperes, a 
5 per cent variation in flow rate is possible without 
an increase in the uncertainty of results. 

During the initial testing phases of this study, it 
was noted that the sample gas flow rate was decreased 
about 10 per cent when two absorption solutions were 
used in series. The small glass frits used to disperse 
the gas in the absorbing liquids increased the instru- 
ment pressure drop by about 3 in. of mercury. Since 
the flow meter is upstream of the absorbing solutions 
and titration cell, differences in flow of about 10 per 
cent are possible if the same rotameter reading is 
maintained for the total sulfur and selective com- 
pound absorption analyses. This difficulty was elimi- 
nated in these experiments by maintenance of a con- 
stant pressure at the rotameter throughout each 
analysis. An alternate method of compensation would 
be to place the flowmeter after the titration cell, and 
correct the observed flow rate for the increased 
humidity. 

The effect of changes in electrolyte solution tem- 
perature was investigated by operation of the titra- 
tion cell in a constant temperature bath, while the 
inlet gas, containing approximately 0.6 gr S/CCF of 
t-butyl mercaptan, was maintained at room tempera- 
ture. The results are: 


Net Titrator Reading, 


Temperature, °F Milliamperes 


0.44 
0.41 
0.39 
0.33 
0.26 
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Fig. 4. Calibration curves for mercaptan sulfur compounds 
as measured with the Beckman Mercaptan Analyzer. 
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Fig. 5. Effect of sample gas flow and liquid flow rates on 
sensitivity of the Beckman Mercaptan Analyzer. 
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Since the Titrator would be used under varying 
temperature conditions in the field, it would be neces- 
sary to establish the effect of temperature for the 
particular odorant compound of interest. 

Beckman Mercaptan Analyzer 

The Mercaptan Analyzer utilizes the principle of 
electrical conductivity to measure the amount of 
hydrogen sulfide or mereaptan in a sample gas. Satu- 
rated silver nitrate solution flows at a controlled 
rate (0.5-2.0 ml/min.) through two conductivity cells 
in series. Prior to the first, or reference cell, a por- 
tion of the sample gas is purified and contacted with 
the flowing silver nitrate solution; the remaining un- 
purified portion of sample gas is contacted with the 
solution prior to the second, or measuring, cell. 

Reaction between the sulfur compounds in the gas 
and silver nitrate in the solution increases the con- 
ductivity of the solution as it enters the measuring 
cell. The measuring cell is part of a Wheatstone 
bridge circuit, and the bridge unbalance is read out 
on a chart recorder as a measure of the sulfur content 
of the sample gas. Since only hydrogen sulfide and 
mercaptans react with silver nitrate solution to in- 
crease its conductivity, the instrument is not sensitive 
to other sulfur compounds. A hydrogen sulfide absorb- 
ing solution can be used to obtain a separate determi- 
nation of hydrogen sulfide and mercaptan; however, 
no separation of the mercaptans into individual sulfur 
compounds is possible. 

The response range of the instrument is from 0.02 
to 10 ppm by volume of mercaptan; this corresponds 
to approximately 0.001 to 0.6 gr S/CCF. Some ad- 
justment of the response range can be made by 
changes in the ratio of gas to liquid flow rates. How- 
ever, response time is decreased at lower liquid flow 
rates, thus limiting the usefulness of this technique 

Several tests were made to check the linearity of 
response for different sulfur compounds. High cvn- 
centration blends were diluted with purified natural 
gas to produce various intermediate concentration 
levels. Two matched rotameters were used for this 
purpose. The data shown in Fig. 4 indicate that linear 
response is obtained with methyl, ethyl, t-butyl and 
amyl mercaptans over a concentration range of 0.1 
to 0.6 gr S/CCF. Lower concentration blends could 
not be prepared accurately with the flow-mixing pro- 
cedure used. With methyl mercaptan, there appears 
to be a threshold value of concentration below which 
no response is obtained. This is evident in the plot 
for methyl mercaptan, where no reading is obtained 
until a concentration of about 0.1 gr S/CCF is 
reached in the sample gas. Although no explanation 
for this effect, other than it being an instrument char- 
acteristic, could be found, further data should be ob- 
tained before it can be concluded that the instrument 
is insensitive to methyl mercaptan in concentrations 
below 0.1 gr S/CCF. The other curves pass within 
the experimental error limits of zero reading at zero 
concentration. Tests with the nonmercaptans, ethy] 
sulfide and thiophane, resulted in no instrument re- 
sponse. 

Further tests were made to determine the effect of 
gas and liquid flow rates on instrument response. Be- 
cause of the relatively large gas supply needed for 
these tests, odorized city gas was employed. The 
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TABLE 5. Interaction Effects Observed With the Titrator 





hart Reading, Divisions** 
Run No. 4 2 5 1 


Odor compound* 
Hydrogen sulfide , 5.41 
Methyl! mercaptan 81 ; 0.96 
t-Butyl mercaptan .47 9.62 5.77 
Amy! mercaptan 2.77 2.77 2.9 4.%e 
Total reading: 
Calculated ‘ 8.18 10.33 3.73 12.55 10.49 
Observed 6.45 8.55 10.60 4.45 10.20 9.44 


* Chart readings for individual odor compounds obtained by diluting high-concentra- 
tion blends with purified natural gas 
** All values, except observed, corrected to a common sulfur concentration basis. 


Titrilog was used to monitor the gas during the course 
of each test to establish that a constant sulfur con- 
centration was maintained. Curve A of Fig. 5 shows 
the chart reading to be directly proportional to sample 
gas flow rate. This demonstrates that the reaction 
between the sulfur in the gas and the silver nitrate 
solution in the reaction bubbler goes to completion 
over the range of flow rates used. Curve B, which is 
a plot of the reciprocal of the liquid flow rate against 
chart reading, confirms this conclusion, since an in- 
versely proportional relationship is clearly evident. 

Thus, the sensitivity of the instrument can be in- 
creased by operation at low liquid flow rates and high 
sample gas flow rates. However, this technique is 
limited by the effect of liquid flow rate on instrument 
response time. For example, during the course of ob- 
taining the data for Curve B in Fig. 5, response time 
varied from 15 minutes at the highest flow rate (2 
ml/min.) to 40 minutes at the lowest flow rate (0.6 
ml/min.). 

A limited number of tests were made with the 
Beckman Mercaptan Analyzer to study the possibility 
of interaction in the analysis of two-component mix- 
tures. Results of tests with methyl mercaptan, t-butyl 
mercaptan, amyl mercaptan, and hydrogen sulfide as 
mixture components are shown in Table 5. The “Cal- 
culated Total Reading” is the sum of readings ob- 
tained for single-component blends mixed with puri- 
fied natural gas, whereas the “Observed Total Read- 
ing’ is the actual reading obtained for the mixture 
of the two single-component blends. With no inter- 
action these values should be equal within the limits 
of experimental accuracy. 

Comparison of the test results indicates that amy! 
mercaptan does show significant interaction effects 
with other mercaptans, but not with hydrogen sulfide. 
The two-component mixtures containing hydrogen 
sulfide, methyl or t-butyl mercaptan showed relatively 
little interaction. 


Gas Chromatograph 


The poor selectivity of other analytical instruments 
for determining individual sulfur compounds in natu- 


ral gas led to the evaluation of the gas chromatograph 
as a potentially suitable instrument. In 


a gas 
chromatograph, a small volume of a gaseous mixture 
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is transported through a chromatographic column by 
a “earrier” gas, usually an inert gas of constant com- 
position. Components of the mixture are selectively 
retarded by the column packing, which may be a solid 
absorbent, or a liquid partitioning agent impregnated 
on a solid support. The separated components then 
pass through a detector after emergence from the 
column. 

A Pye Argon Chromatograph was obtained for use 
in this study. In addition to a conventional chromato- 
graphic column for component separation, this instru- 
ment is equipped with an argon ionization detector, 
which has extremely high sensitivity for the com- 
pounds of interest*. This detector is basically a small 
ion chamber through which the carrier gas flows. The 
chamber contains a radio-active foil containing an 
isotope, such as radium D or tritium, to produce ions 
in the gas. The ions are collected by an anode main- 
tained at high positive potential, and the ion current 
is measured by a conventional electrometer circuit, 
and recorded on a strip chart recorder. 

Traces of easily ionized organic compounds can be 
readily detected in the presence of large quantities 
of a noble gas such as argon by the increased ion 
current in the chamber due to the organics. Argon 
is particularly useful as a carrier gas, since not only 
is its ionization rate low, but it also has the ability 
to store radiation energy in a metastable state. This 
stored energy is sufficient to ionize C, and heavier 
organic molecules upon their collision with metastable 
argon atoms, thereby increasing the ionization ef- 
ficiency of the chamber by several orders of magni- 
tude. 

The Institute’s chromatograph was modified by con- 
struction of a more spacious constant temperature air 
bath for the column and detector, and by addition of 
a gas inlet system. The inlet system provides for the 
injection of a reproducible volume of sample at a 
selected pressure, which is measured by a precision 
manometer. The system is constructed entirely of 
stainless steel and aluminum to minimize reactions 
with sulfur compounds. 

In addition to the problem of achieving adequate 
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Fig. 6. Chromatogram of natural gas enriched with sulfur 
compounds. 
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TABLE 6. Response of Radium D Detector 
to Sulfur Compounds 


Natural Min. detect- 
gas blend Quan. of S able conc. in 
used, measured, Response, natural gas,* 


Compound = gr S/CCF gr mv/gr S gr S/CCF 


Ethyl 

mercaptan 0.58 
t-Butyl 

mercaptan 0.30 
Thiophane 1.07 
Ethyl sulfide 1.63 





3.4x10-6 3.1x106 0.006 
1.7x10-6 
6.2x10°6 


9.5x19-6 


12.7x106 0.002 
1.4x106 0.01 
9.5x106 0.002 


* 25 mi sample, 760 mm Hg absolute pressure and output signal double the noise leve | 


detection sensitivity for trace quantities of sulfur 
compounds present in natural gas, each compound of 
interest must be adequately separated from other 
components of the sample by the chromatographic 
column. Since no information was available in the 
literature on columns which would make the required 
separation, a number of promising column packing 
materials were prepared and evaluated. 

The best separation to date has been obtained with 
a two-column method. A 25-ft combination column 
consisting of a 20-ft polyethylene glycol E 300 column 
in series with a 5-ft silicone oil 550 column (30 weight 
per cent liquid on Chromosorb R for both columns) 
is used to separate all of the odorants studied except 
thiophane and ethy! sulfide. Thiophane and ethy] sul- 
fide are separated on the 5-ft column of silicone oil 550. 

Fig. 6 is a chromatogram showing the resolution 
obtained with the combination column. Although this 
column resolves ethyl sulfide in 50 min., it was found 
to be more convenient to use the 5-ft silicone oil 550 
column to obtain both ethyl sulfide in 13 min. and 
thiophane in 39 min. 

Although literature data indicated that the argon 
ionization detector was capable of the sensitivity re- 
quired for odorant determination, no actual sensitivity 
values were available for these sulfur compounds. Sen- 
sitivity values (Table 6) were therefore obtained for 
four representative sulfur compounds. These values 
equal or better sensitivities reported in the literature’. 

Since the maximum sensitivity of the radium D de- 
tector supplied with the instrument is limited by a 
rather high noise level produced by the isotope’s alpha 
emission, another detector was constructed and fitted 
with a soft-beta emitting tritium foil*. Sensitivity 
of this detector was considerably better, lowering the 
minimum detectable concentration of thiophane from 
0.01 to 0.001 gr S/CCF, and that of ethyl] sulfide from 
0.002 to 0.0004 gr S/CCF. 

The quantitative capabilities of the instrument have 
been assessed by the preparation of calibration curves. 
Fig. 7 shows calibration curves for ethly sulfide and 
thiophane. Curves are shown for 5 and 25 ml sample 
sizes, and for the radium D and tritium detectors. 
Data points were obtained by analysis of a synthetic 
blend of the sulfur compound in natural gas at various 
pressures in the sample loop. The peak heights of the 
sulfur compound were then plotted against the equiv- 
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alent sulfur concentration of a sample at 760 mm abso- 
lute pressure. For example, the peak obtained with 
a 5-ml sample at 380 mm pressure corresponds to 
one-half the concentration of sulfur compound present 
in the same 5-ml sample at twice the pressure, 760 mm. 

The calibration curves in Fig. 7 are relatively linear 
and conform to theoretical predictions. Day-to-day re- 
producibility of the instrument response varies from 
10 to 30 per cent, as is frequently the case with gas 
chromatographic instruments. A standard reference 
sample run at the time of analysis of the unknown is 
the conventional method to correct for these varia- 
tions, and should be applicable in this case. Lad 
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Part V of a field stud yin depth : 
Columbia Gulf Transmission Co. 


Mountain Fuel Supply Co. 


By KEN KRIDNER 


TT E continue our review of automatic control 
\W equipment used by gas transmission companies. 
There are two types of coding equipment that can be 
used with control systems for gas pipelines. Solid- 
state equipment using transistors, diodes and mag- 
netic amplifiers; and electromechanical relays. Relay 
equipment being the older, has built a creditable 
record of reliability but suffers from access speed 
time. Solid-state equipment has come on the scene in 
the gas industry within the past decade and offers 
access times comparable to high speed computers on 
the market—but suffers from complexity of design 
and use of electronic circuitry requiring more skilled 
personnel for servicing. 

Decisions of which type of equipment is perferable 
must be based on: (1) the job to be done, (2) sound 
engineering judgment, (3) strong economic support, 
and (4) unbiased recommendations. Equipment that 
is ideal for one installation may very well be wrong 
for another. And so we find in the gas compressor 
facilities used for the same purpose, boosting gas, on 
closer study reveal individual problems. Type of oper- 
ation, variation in load factor, peak demand condi- 
tions, other available facilities—all must be considered 
in selecting control equipment. 

We looked in the last report (July GAS) at Colo- 
rado Interstate Gas Co. on the eastern slope of the 
Rocky mountains. Its automated compressor station 
facilities are self-contained, controlled by a single 
signal from CIG’s Colorado Springs control center. 
This company selected solid-state equipment from SIE 
Division of Dresser Electronics. 


COLUMBIA GULF TRANSMISSION CO. 
We turn in this issue to Columbia Gulf Transmis- 
sion Co., Houston, given recognition as the first natu- 
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ral gas pipeline designed for automation of its com- 
pressor station facilities. It was the first natural gas 
company to install and operate an unattended gas- 
engine station. Columbia Gulf, a subsidiary of the 
Columbia Gas System, operates 1191 miles of 30-in. 
transmission lines and 560 miles of lateral and gather- 
ing lines. The system extends from Louisiana to Ken- 
tucky and includes 10 fully automated mainline com- 
pressor stations controlled from the company’s Nash- 
ville, Tenn., control center. 

The original facilities were completed in 1954, 
and placed in operation in November of that year. At 
that time the gas system was composed of gather- 
ing facilities, transmission facilities including the 
mainline and five reciprocating compressor stations 
and measuring stations at intake and delivery points. 
At each of the compressor stations, the gas engine 
units were equipped with a control panel that affords 
manual operation of the compressor unit. 

We said the line was designed for automation. Be- 
fore the pipeline was placed in service, engineers of 
the company had plans on the drafting board for a 
remote controlled centrifugal station. Plans called for 
the eventual unattended operation of the unit. 

In December 1955, Columbia Gulf put in service 
the Stanton, Ky., compressor station. The station was 
to be controlled by operators on duty at a manned 
reciprocating station located 81 miles south of Stanton 
and upstream on the system from the controlled sta- 
tion. Personnel at the remotely controlled station 
were maintenance personnel and consisted of a sta- 
tion foreman, five repairmen and three maintenance 
men. Control equipment for the prototype installation 
at Stanton, and for the eventual automotion of the 
entire pipeline, was furnished by Union Switch & 
Signal Division of Westinghouse Air Brake. Elec- 
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tromechanical relays of the type that had serviced the 
railroad industry for many years were used. 

Operation of the Stanton station confirmed the 
belief of Columbia Gulf engineers in the reliability 
and efficiency that may be expected from automated 
compressor stations. Relay equipment mounted in 
dustproof compartments functioned perfectly and sub- 
stantiated confidence in the operation of the units. 
The binary bit identification system used by Columbia 
Gulf gave no difficulty. In this type of coding system, 
all communication messages are composed of a num- 
ber of characterized pulses and the communication 
to be valid, must contain an exact number of pulses. 
Absence or excess of pulses caused rejection of that 
communication. 

Compressor stations of the same design as the 
Stanton station were constructed at Hartsville, Tenn.; 
Corinth and Inverness, Miss.; and at Alexandria, La. 
The stations were placed between the reciprocating 
stations. Completed in 1957, the automatic centrifugal 
stations were placed in service as unattended sta- 
tions in May 1958. 

Columbia Gulf management designated Nashville 
as the site for the control center of the pipeline 
operation. 

This decision was based on several factors, includ- 
ing: Nashville was located near the geographical cen- 
ter of the transmission system; leased lines of the 
telephone company could be used north and south from 
Nashville, reducing the chances for a total outage 
of communication facilities. 

When Columbia Gulf started unattended operation 
of all centrifugal stations, the Nashville dispatcher 
had control over the centrifugal stations and could 
give instructions for the reciprocating stations; how- 
ever, the reciprocating stations were manned and 
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This is the control con- 
sole and map display 
panel used by Colum- 
bia Gulf employees in 
directing the flow of 
gas along Columbia’s 
840-mile pipeline sys- 
tem. The equipment is 
located in the com- 
pany’s Nashville of- 
fices. 


changes had to be made by people at the station. The 
dispatcher monitored operations at all compressor 
stations. He could monitor and control gas deliveries 
at Leach and Means, Ky., delivery points. He could 
monitor intakes at two major points and two check 
stations in Louisiana but had no control over their 
operation. Use of this equipment at the control 
center proved successful. 

Columbia Gulf proceeded to modify its original 
reciprocating stations constructed in 1954 striving for 
a fully automatic system by 1961. These stations had 
been provided originally with individual engine panels 
that permitted the operator to go through the neces- 
sary functions to operate the unit. Union Switch & 
Signal now provided a station controller of their 
design and manufacture; a discharge pressure con- 
troller similar to the ones used in the centrifugal sta- 
tions; and an individual sequence start-stop panel 
for each engine. The discharge pressure controller 
sends a signal to the speed controller on each engine, 
causing an increase or decrease of the engine speed 
to achieve the desired discharge pressure. Should the 
speed change not accomplish the desired pressure, the 
station controller sends a signal starting or stopping 
an engine. Should the signal be to start an engine, 
the engine coming on the line will be put through its 
starting cycle and brought on the line. When the 
engine comes on the line, the load is distributed 
among all compressor units. The discharge pressure 
controller will signal for a speed adjustment of all 
engines until the proper discharge pressure is ob- 
tained. Clearance pockets on the compressor cylinders 
are adjusted manually. This may be done since Colum- 
bia Gulf operates a fairly constant load factor cn 
its system. 

A fire sprinkler system comparable to the one used 
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Leon Winburn stands before the dust-proof cabinets con- 
taining a portion of the relays used in connection with 
the equipment at Nashville. 


in the automatic centrifugal stations was installed at 
each reciprocating station. All work at the recipro- 
cating stations has been completed and the stations 
are functioning as automatic units under the control 
of the Nashville control center. 

The control center in Nashville has been completely 
revamped though many of the features of the 1957 
version have been retained. As the visitor to the 
company’s Nashville office steps from the elevator, 
he is immediately impressed by his view of the control 
center. 

Separated from the reception area by a broad ex- 
panse of glass, the dispatcher watches over the pulse 
of the transmission system. In front of him is a com- 
pact control console. Displayed on separate segments 
of the console are data pertaining to the reciprocating 
stations, the centrifugal stations and the measuring 
points. A display map mounted above the console 
artfully reflects the system, showing the relative loca- 
tion of each station and displaying digitally essential 
information about each station. The result provides 
a dramatic entry to the function of the control center 
in the operation of Columbia Gulf’s pipeline system. 

The dispatcher views the information on the re- 
ciprocating station panel located at the left of the 
console. By depressing the button for the station he 
wishes to control, he has before him:—digitally the 
station suction and discharge pressure, set point dis- 
charge pressure, the average rpm of the engines 
operating and the number of engines operating; by 
ight indication, activation of station alarms, loss of 
i-c power at the station, low air pressure, deviation 
f set point pressure by plus or minus 8 psig, abnor- 
mal positioning of station valves, station on local 
ontrol and high dew point; in print, the name of the 
station. 


108 


By pushing a button, the dispatcher may send a 
signal to the reciprocating station to start or stop an 
engine, letting him take control of the engines from 
the station controller for a period of 30 minutes. Dur- 
ing this time, he may start or stop any engine shown 
available. By taking control and starting or stopping 
an engine, the dispatcher may use his knowledge of 
system conditions and ease the jump-over or drop-off 
on the compressors as the load on the station ap- 
proaches the point where more or less horsepower is 
required. Or, the dispatcher can change the set-point 
on the discharge pressure controller by inserting the 
new set-point on the three-column keyboard before 
him. He observes the lighted depressed buttons on 
the keyboard and, if they correspond with the correct 
set-point, he depresses a button marked “control 
send,” transmitting the information to the proper 
station. Had the data been incorrect, he would have 
pushed the button marked “contro! cancel” and then 
inserted the proper value of the set-point. 

On the center panel of the console, the dispatcher 
has similar data for the centrifugal stations. When 
the button for Hartsville station is pushed, informa- 
tion is displayed—digitally, on station suction and 
discharge pressure, set-point discharge pressure, gas 
flow, ambient temperature and rpm on each _ indi- 
vidual engine; by light indication, condition on each 
engine, out-of-service, engine shutdown and _ locked- 
out, engine shutdown may re-start, station in surge; 
and by print, the station name. Monitoring informa- 
tion, as for the reciprocating stations, is also available 
on the centrifugal stations. 

The remaining segment of the console functions to 
supply information as to gas quantity and quality at 
intake and delivery points. Flow conditions are moni- 
tored on the four intake points on the gathering sys- 
tem. Flow conditions are remotely controlled as well 
as monitored on two delivery points in Kentucky. 
Again, the information is called for by depressing 
the button for the station desired. The dispatcher 
obtains digitally, the number of meter tubes in ser- 
vice, static pressure, differential pressure, gas flow 
in MMcefd and the set-point in MMcfd; by light indi- 
cation, activation of station alarms, loss of a-c power, 
pressure equalized across regulators, deviation of set- 
point by more than 8 MMcfd, meter differential pres- 
sure more than 90 in. or less than 10 in. and station 
on local control; and by print, the station name. Indi- 
cation of the water content is shown as being in the 
range of 4-6 lb, 6-8 lb or over 8 lb per MMcf by a 
light at the effective value. The dispatcher can contro] 
the meter tubes in service by adding or subtracting a 
meter tube on command. He can control the gas 
delivery at the Kentucky stations by sending a set- 
point instruction to the flow controller at the station. 
The procedure for transmitting the set-point is the 
same as the procedure followed for the reciprocating 
compressor station. 

By observing the input volumes from the system 
display board, and the suction and discharge pressures 
at stations along the system, the dispatcher keeps a 
close touch on the overall operation, increasing or 
decreasing station discharge pressure by transmittal 
of a new set-point condition as he deems necessary. 
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He keeps his finger on the pulse of the system—the 
system pressure. 

Data-logging is done by use of a 30-in. electric 
typewriter that prints out periodically—or as desired 

the conditions at all points on the system. This 
provides Columbia Gulf with a complete and perma- 
nent record of operations. Print-out may also be 
obtained on demand or by call initiated by the dis- 
patcher. 

As the dispatcher pushes the button on any seg- 
ment of his control console calling for data on a par- 
ticular station or metering point, a white signal light 
on the system display map lights, giving the dis- 
patcher a check on the station called in. The name 
of the station is displayed for him on the console also. 
In the event an alarm trips at a station, the dispatcher 
is alerted by sounding of an audible alarm in the 
control center and the flashing of the white signal 
light on the map display for that station. 

Other aids that have been provided the dispatcher 
include an all-relay digital computer. This unit, de- 
signed and manufactured by Union Switch and Signal, 
is a special purpose computer designed to accept data 
on static pressure, differential pressure and tempera- 
ture, and convert it into gas flow. Provision has been 
made for dialing into the computer the coefficient 
factor for each of the intake and delivery points, and 
for each of the measuring points at the centrifuga! 
stations. Output from the computer is displayed digi- 
tally on the control console and map display board. 
Accuracy of the computer is to 0.25 per cent. 

A Compressor Analyzer, manufactured by Com- 
puters, Inc. of Houston, permits the dispatcher to 
rapidly determine the proper speed for each of the 





centrifugal units. The analyzer is an electronic analog 
instrument using direct reading microdials connected 
to extremely linear potentiometers and uses mag- 
netic amplifiers and silicon diodes resulting in little 
maintenance and low power consumption. Constant 
factors of performance characteristics covering indi- 
vidual types of compressors are built into the analyzer. 
Variable factors such as station suction pressure, sta- 
tion discharge pressure, gas flow and engine governor 
settings for individual units are dialed into the ana- 
lyzer. The dispatcher has an instant answer on bhp, 
bmep, and engine speed and efficiency of each com- 
pressor. The high speed with which the analyzer 
resolves problems enables the dispatcher to try several 
alternatives to determine the most effective use of 
his equipment. 

A Pipeline Simulator which solves the Panhandle 
flow equation and mathematically duplicates the per- 
formance of compressor stations, is available for the 
dispatcher to verify overall system operation. The 
Columbia Gulf system is effectively displayed on the 
simulator with each of the 10 mainline compresso} 
stations indicated. Constant factors used in the flow 
equation such as pipeline length, gas gravity; fuel 
factor and temperature are entered by dial and do not 
require changing on the same problem. Data _ per- 
taining to gas pressures along the pipeline, suction 
and discharge pressures at compressor stations and 
gas flow are entered into the simulator by dial. The 
simulator uses. solid-state electronic components 
throughout. An electric typewriter is used for print- 
out of information on problem resolution if desired. 

Use of the control center as the focal point of oper- 


ation in its vast transmission system has permitted 


Willis Winter operates the Pipeline Simulator, one of the aids available to the 
dispatchers in the control center, used te predict conditions on the pipeline 


system. 
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Columbia Gulf to more properly and effectively use 
its available horsepower. It has found automatic 
operations of compressor stations eliminates the surg- 
ing conditions evident in manually operated com- 
pressor stations. The discharge pressure controller 
with its constant feed-back signal to the individual 
engine speed controllers provides a smoothing out of 
corrective actions taken by operators in the past. 

Columbia Gulf selected the electromechanical system 
of Union Switch & Signal after a study of all systems 
available. Confidence in the relay system has been 
justified. There have been very few relay failures. 
An indication of the number of relays used in the con- 
trol center is indicated by the photo showing a portion 
of the equipment. 


Columbia Gulf’s Gas Jet Turbine 


While automated controls have provided excellent 
operative capabilities, Columbia Gulf Transmission 
has gone one step further to bring greater efficiency 
to its operation. 

On Oct. 28, 1960, Columbia Gulf in cooperation 
with Pratt & Whitney Aircraft and the Cooper-Bes- 
semer Corp., introduced in the gas industry use of a 
jet gas turbine for natural gas transmission service. 
The gas turbine, a brother to the jet turbine used by 
the aircraft industry, is rated at 10,500 and is coupled 
to a Cooper-Bessemer two-stage centrifugal com- 
pressor. 

Columbia Gulf’s association with this new venture 
in the harnessing of horsepower for more reliable, 
efficient and economic compression of gas on the pipe- 
line system, stands as another indication of the com- 
pany’s progressive spirit. In order to prove the value 
of the gas turbine, Columbia Gulf applied for and 
obtained a temporary certificate from the Federal 
Power Commission in December 1959. The test in- 
stallation was made at the company’s existing Clem- 
entsville, Ky., station and the new unit was connected 


in parallel with the existing reciprocating engines. 
This was to permit taking the reciprocating station 


out of service and using the jet gas turbine unit when 
possible. 

















The new RT-248 gas turbine used a modified 
version of the Pratt & Whitney J-57 jet aircraft 
engine as the gas generator. The free power turbine 
was designed and manufactured by Cooper-Bessemer 
and represented a proto-type of this machine. The 
centrifugal compressor driven by the RT-248 turbine 
was also designed and built by Cooper-Bessemer. 

Pratt & Whitney has over 19,000 jet engines in 
military and commercial aircraft service. Modification 
of the J-57 permits use of natural gas for fuel. The 
J-57 gas generator is rated at 10,500 hp at 80 deg. F. 
The jet engine horsepower varies with barometric 
pressure and the ambient temperature. As the am- 
bient temperature goes up, the horsepower decreases 
and, conversely, as the ambient temperature drops 
the horsepower increases. At an ambient temperature 
of 62 deg. F, the gas generator will develop 12,000 
hp. The weight of the generator is only 4000 lb and 
can be handled easily with a small crane. 

The power turbine was designed and built by 
Cooper-Bessemer and operates at full load at a tem- 
perature of 865 deg. F. Weight of the power turbine 
is 21,000 lb. Overall length of the gas generator and 
the power turbine is approximately 24 ft. 

The RT-248 gas turbine consisting of the gas gen- 
erator and the power turbine is used at Clementsville 
to power a Cooper-Bessemer RF-2B30 two-stage cen- 
trifugal compressor. The compressor is capable of 
pumping 10 tons of natural gas per minute at a suc- 
tion pressure of 750 psig and a discharge pressure 
of 935 psig. The overall length of the gas turbine and 
compressor is approximately 30 ft. 

Clementsville was selected as the site for the jet 
gas turbine experiment because it was convenient to 
the personnel of the parties participating in the test 
and it has a wide variation in ambient temperature 
conditions over the year. Thus the unit may be 
observed when operating at an ambient temperature 
of 100 deg F in the summer and below zero in the 
winter. 

The building in which the unit is housed is located 
on the station site of Columbia Gulf’s Clementsville 
reciprocating compressor station. Pipeline leading to 


View of the RT-248 gas turbine in- 
stalled at Columbia Gulf’s Clements- 
ville station. 


GAS—September, 1961 





This building houses the RT-248 gas turbine. 
Station is located near Clementsville, Ky. 
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the unit has been placed in parallel to that across the 
reciprocating station. The building in which the unit 
is enclosed is of special design and is prefabricated 
anodyzed all-aluminum sandwich paneling. Ventila- 
tors and windows are used around the structure where 
construction permits. Walls are of perforated acousti- 
cal sandwich panels. 

First introduction of the free power gas turbine to 
the J-57 gas generator was at the test laboratories 
of Pratt & Whitney near East Hartford, Conn. The 
unit was tested on the stand from May 27, 1960, until 
July 13, 1960, when it was disassembled and moved 
to the test site. 

First successful operation of the jet turbine at 
Clementsville was on Oct. 28. The unit was placed in 
service on Oct. 31 pumping an average of 600 MMcfd 
of natural gas. 

Advantages of the RT-248 gas turbine unit are the 
high rotative speed permitting it to be directly coupled 
to a centrifugal compressor and the uniform torque 
developed eliminating problems presented by cyclic 
variation. 

The successful proving of the jet gas turbine will 
present the gas industry with a tool that can be in- 
stalled at a reduced per horsepower cost and which 
will most likely lend itself very effectively to auto- 
matic control. 


To Recap 


This discussion reflects the activity of Columbia 
Gulf Transmission Co.—a company widely known for 
its progressive leadership and for its contributions to 
advancement in the gas industry. The company’s 
promotion of advanced type prime movers through 
on-the-job application is furnishing industry techni- 
cal and operating people with answers to many ques- 
tions. Its adoption of automatic control equipment 
throughout the system reflects a desire to accomplish 
more efficient operations through use of the most 
advanced technological equipment and knowhow. In- 
dustry will watch closely as the jet gas turbine is put 
through its paces. 

There are other companies in the gas transmission 
field that have installed automatic control equipment 
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on their compressor facilities, but in most instances 
these installations have been limited to one or two 
gas engine-driven compressors or one compressor 
station. In most cases, the installation has been in- 
stalled on a trial basis to evaluate the equipment used 
or the philosophy of the company. Then there are 
existing installations that are similar in philosophy to 
one already described—for example, the facilities of 
Transwestern Pipeline Co. Or facilities under con- 
struction that will use extensive automatic control 
equipment — such as those of Pacific Gas Trans- 
mission. 


MOUNTAIN FUEL SUPPLY CO. 

But there is yet another application of automatic 
control equipment that is in use on the system of 
Mountain Fuel Supply Co. in Wyoming. Installed in 
the early months of 1961, this system uses solid-state 
components of SIE Division of Dresser Electronics 
to supervise the opening and closing of block valves 
at nine locations over its 500-mile system. The com- 
pany serves the three-state area of Colorado, Wyoming 
and Utah, marketing its gas in the latter two states. 

Extreme weather conditions experienced in the 
company’s operating area coupled with the fact that 
the pipeline system was installed in 1929, justified 
the installation of a system for monitoring sensing 
locations for line leaks or breaks and then being able 
to instantly and automatically close off the errant 
section of line. The SIE system scans 15 pressures 
on the system at seven different locations and con- 
trols block valves at five of these locations. 

The control console is located at Mountain Fuel’s 
Rock Springs, Wyo., offices. The supervisory contro] 
system is designed to scan the entire system once 
each 45 seconds and to log out on an electric type- 
writer conditions existing throughout the system. Use 
of solid-state equipment permits a high speed scan- 
ning program. In the event a pressure or differential 
pressure is out-of-limits, then a printout of the com- 
plete system is effected andthe condition out-of-limits 
is printed out in red, calling the attention of the 
operator in the Rock Springs office to the wayward 
valve immediately. 





Chis system of using supervisory control to keep 
close touch on gas movement in a pipeline system has 
interesting features to it. Differential pressure 
recorders placed across block valves can be used to 
detect The ability to 
operate the valve from a signal initiated at a remote 
source permits access to the valve even though adverse 


a change in flow conditions. 


conditions may prevent company people from entering. 

Mountain Fuel uses direct current power at all con- 
trol locations. Adequate battery standby is provided 
at the remote stations for 24 hours of service and 
at the Rock Springs office for four hours. Service 
personnel should be able to reach any of the remote 
stations before the end of the 24-hour period. 

Plans of personnel of the company for use of auto- 
matic control do not end with the current program. 
from SIE has _ provision 
for future enlargement of the system. Officials of the 
company 


The equipment purchased 
have indicated that they may place one of 
their compressor stations on automatic control in the 
near future. Economics of the system have indicated 
a payout of the equipment within three years. Part 
if these savings are attributed to the fact that valve 
switching previously requiring the attendance of four 
operators can now be performed by use of the super- 
visory control equipment and these men can be used 
elsewhere on the system to greater advantage. 

An interesting feature of the Mountain Fuel appli- 
cation of control equipment is its maintenance pro- 
gram. The < 


mpany performs its own service and 


repair using company personnel that were sent to the 
factory of SIE for a two-week training session cover- 
ing the equipment installed. Mountain Fuel believes 
this method of handling maintenance will be satis- 
factory, but has not had sufficient maintenance experi- 
ence to reach final conclusions. 

It will be interesting to note whether companies 
using extensive automatic control systems will in- 
clude control over their block valve installations. Since 
most long-line pipeline companies place block valves 
on a spacing of from 15 to 20 miles, they may find it 
more practical to control every other block valve. 
However, control over block gates by the dispatcher 
in the control center would decrease line loss in the 
event of a break and could be used for line packing. 


It would not be correct to leave the subject of auto- 
matic control application in the transmission field 
without looking at the view of an outstanding author 
ity of the gas industry on the subject. For although 
there has been little opposition voiced to the automa- 
tion of gas pipeline facilities, there are other views 
as to the best approach to the subject of automation. 

We shall include comments of leading authorities 
in next month’s article as we wrap up the use of auto- 
mated facilities in the gas transmission industry. Our 
attention will be directed in the remainder of the 
article to equipment that may be used in automatic 
controlled operations. e 





Unusual arch carries gas |50 ft over creek 


A self-supporting pipe arch, the 
only one of its size and operating 
pressure in the country, is carry- 
ing gas from a 20-in. gas line over 
Coldwater creek in north St. Louis 


County. 


The arch was fabricated by Mid- 


foundations are anchored in bed 
rock. It was fabricated in two 
halves, each about 80 ft long. Ma- 
terial is 16-in. OD x *%-in. wall 
seamless X-46 carbon steel pipe 
and 12-in. standard A-53B seam- 
less (for intermediate supports 


west Piping division of Crane Co. 


for Laclede Gas 


Co., St. Louis. 


Erected by field crews in a single 
12-hr period, the arch is capable 


of carrying 200 


psig. 


MMefd at 880 


The arch was fabricated in half 
sections, each consisting of a con- 
verging pair of 16-in. pipes, and 


was delivered 
miles 


north of 


to the jobsite 20 
the city. 


Struc- 


turally a compressive member (ex- 
cept for lateral loading), the arch 


can be a 


tension 


member when 


called upon to act as the carrier 
pipe for high pressure gas. No 


Installing fabricated assembly against 


concrete footings. the structure, 


expansion joints were needed in 
which acts as its 


own expansion loop. 


The completed 
long with a 20-ft rise and is de- 
signed as a fixed-end member. The 


arch is 


150 ft 


Than VS ee 


Completed field installation. 





GAS—September, 1961 





A REFRESHER COURSE IN GAS PRODUCTION, TRANSMISSION, DISTRIBUTION AND UTILIZATION 


PART 4: Gas transmission and distribution 


By Irving Deutsch, P.E. 


In this article the basic characteristics of gas flow 
through a gas main will be presented, stressing the 
important variables that affect the flow. The tech- 
nical discussion will be preceded by a brief history 
of the transmission and distribution of gas. The 
transition from low pressure to high pressure systems 
due to economic necessity, technological advances, and 
load growth pointing out the greater complication 
incurred by auxiliary devices that are necessary, 
(regulators, high pressure valves, compressors and 
more complex handling procedures) will be discussed. 





HISTORY 


OW pressure production and distribution suited 
 ¥ the needs of the early 19th century gas lighting 
industry for it provided a technically simple system 
with a minimum of manufacturing and fabricating 
difficulties. In this respect the development was no 
different than the development of radio or the auto- 
mobile. The low pressure system needed no valves 
for mains or services nor did it need compressors as 
we know them today. The creation of the first cast 
iron pipe foundry in 1834 in the United States in 
Millville, N. J., undoubtedly stimulated the develop- 
ment of the gas industry, though not overnight. Wood 
pipe was to be used for some time to come. Even as 
late as 1870 white pine wood pipe was used in a 25- 
mile long natural gas main between Bloomfield and 
Rochester, N. Y. The poor results with this main may 
have been the death-bell of the wooden pipe era, and 
may have contributed to the success of the establish- 
ment of the predecessor to the National Tube Co. in 
1869 by the Flagler Bros. It was Flagler Bros. who 
produced the first 24-in. diameter lap welded wrought 
iron pipe in 1887. 

Generally the late 19th century was to the gas in- 
dustry what the mid 20th century is to the electric 
and electronic industry: a period of rapid develop- 
ment and achievement that changed the character of 
the industry from a lighting industry to a cooking 
and heating industry, from candlepower to power. 
Though there is probably no one event that can mark 
the change of the baby industry to the modern indus- 
try it is now, it might not be too far afield to consider 
the first step into the modern natural gas era as being 
the construction of a 525 psi double 8-in. wrought 
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iron pipe line 120 miles long for the purpose of sup- 
plying fuel gas to Chicago from Greentown, Ind., in 
1891. 


GAS FLOW IN A PIPE 


In Part 2 (June GAS) an intuitive description of 
molecular activity that produced pressure and an 
escaping tendency was presented. Molecular activity 
is primarily determined by the temperature of the 
gas, but for the present our interest is in an essen- 
tially temperature constant system and the relation 
that holds is: 

PV = K = constant 

Then a given volume of gas when compressed to a 
smaller volume must respond by showing an increase 
in pressure caused by the squeezing of the gas mole- 
cules together producing a greater number of colli- 
sions per unit of area. If the volume is doubled, the 
pressure is halved, and vice versa. Of course the same 
effect can be achieved by pumping more molecules into 
a given volume. If by so doing the pressure is doubled, 
there will be twice the number of molecules as there 
were before. The equation must be changed accord- 
ingly, hence: 
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Delivery is fast, quality 
unsurpassed when you buy 
line pipe from Youngstown 

distributors 


You're a contractor or a utility company. You use 
line pipe for gathering, transmission, distribution 
and product lines. You lay lines. You repair lines. 
And like other line pipe men you depend on 
Youngstown. You depend, too, on your local pipe 
distributor who can deliver Youngstown line pipe 
in the size, quantity and grade you need... fast. 


Order Electric Weld line pipe from 6%” to 22” 
O.D., Continuous Weld from 4%” nominal to 4%” 
O.D., and Seamless from 2%" to 14” 0.D. Get it 
with ends plain, beveled, or threaded and coupled. 


Insist on dependability and fast delivery of line 
pipe from Youngstown. You get finer welding and 
bending qualities, long length economy, safety of 
pressure-tested lengths, uniform roundness. Next 
time order Youngstown line pipe—order it, get it 
as you need it, from your nearby pipe distributor. 


iti 
li 


ws 


growing force in steel 


For complete information about Youngstown Line Pipe write: Dept. 18E. 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 


Sy 





2P V 
- 
pounds per sq 1 
= cu it 
lb-moles 
gas constant pel 
lb-mol« 


deg Rankine 


If other units are used the gas constant must be 
changed accordingly. 

Now if double the number of molecules are collid- 
ing with the wall per unit area then, of course, the 
escaping tendency will double if a unit area hole 
were put into the wall of the container. Newton told 
us that to get something to move there must be a 
force. In this case the force is supplied by the pres- 
sure of the gas. But this force cannot act if it is 
met by an equal and opposite force from the gas on 
the other side of the hole, so the force is created 
actually by the pressure difference. Fig. 1 shows that 
in a given diameter pipe the pressure drop is uni- 
form, hence the force behind any given unit length 
will be uniform. As the pressure decreases the gas 
must of necessity expand. Since there is a constant 
mass flow there must also be an acceleration of the 
gas as it flows along the pipe. Newton told us also 
that the force on a mass will create a uniform rate 
of change of momentum (mass x velocity) or in 
equation form: F Mv/sec. (P, — P.) Area. 

Since the force does not change and the mass does 
not change under steady state conditions, the product 
v/sec. cannot change; v is the velocity under any 
given pressure-volume condition. If the force, F, is 
multiplied by the distance over which it is exerted, 
work is expended in the period of time that it took 
the mass to flow the distance. As the mass flowed 
through the distance there was also a P-V change. 
Actually what is occurring is the transfer of pressure 
energy to kinetic or moving energy. Since the dis- 
tance traveled divided by the time over which it took 
the mass to travel the distance is the average velocity, 
Vave. Which also equals the final velocity minus the 
initial velocity of the mass divided by 2, then the 


energy M — M 


The situation is analogous to a mass falling through 
space with the corresponding change of potential 
energy due to its elevation, in feet of height times 
weight in pounds (or ft-lb), to kinetic energy of mo- 
tion. The final velocity of the gas mass is: 


Ww 
Constant X height (or transfer distance), h 
2g 


The constant will depend upon the units used; hence 


Constant’ xX V 2gh 


The effect of specific gravity has already been de- 
veloped so we are now ready to look at some formulas 
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of gas flow that have been developed to take into con- 
sideration other variables such as pipe friction, tur- 
bulence, intermolecular action, and viscosity. Experi- 
mental constants supply the final touch that makes the 
formulas applicable for calculation of gas flow under 
specific pressure conditions. Very often the efficiency 
of a main is rated in terms of the calculated formula 
flow; a test may show that a main capacity is 80 per 
cent of Spitzglass flow or possibly 110 per cent of 
Spitzglass, indicating then that the Weymouth for- 
mula should be used. 

The Spitzglass formulas are used for realistic gas 
distribution mains that usually have a great deal of 
dirt, and other deposits, and rough walls as found in 
cast iron pipe: 


For pressures below 1 psig: 


| 550 d ) ( H ) 
>) = jit } = 3D: 
a Sa eon ( 1 + 3.6/d + .03d SL 


Where: 
H = pressure drop, in. of water 
= specific gravity 
lL. = length of pipe, It. 
d = internal diameter (ID) of pipe in inches 
For pressures above 1 psig: 


1 


d ) ( ha )’ 
@ = 4830 
- ( 1 + 3.6/d + .03d SL 


Where: 
h = psi pressure drop 


a = initial pressure minus the pressure drop, psia 


The Weymouth or natural gas high pressure for- 
mula is used for flow calculations in connection with 
clean welded steel pipe with smooth walls: 


Gar) 


Where 
T. = Absolute temperature base for measurement (460 + 
deg. F 
Absolute pressure base for measurement psia 
= initial pressure, psia 


= final pressure, psia 


For extremely high pressures a compressibility 
correction is necessary. 

Fittings and bends are treated by adding an equiva- 
lent length to the pipe length. 

Now before you start using the above equations 
to work out pipe flows, let me advise you that there 
are flow calculators available that simplify the use of 
either the Weymouth or Spitzglass formulas. How- 
ever, our interest here is to obtain the basic relation 
from which an insight to the economics of low vs. 
high pressure transmission may be derived. This is 
the simple equation: 

Continued on page 134 
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ine Pipe Do YOU Need? 


Armco Line Pipe can meet your requirements. A wide range 
of diameters (6” to 36”) combines with wall thicknesses from 
.109 to .500 to give you the exact combinations you need. You 
don’t pay for excess steel. : —_ £N 

You're sure to get the strength you want with versatility \+> 
Armco Line Pipe. Tests prove that the maximum residual 
stress in Armco Pipe is about 90 per cent less than in many 
commonly used pipes. 

Let us talk with you about your pipe line requirements. 
Just mail the handy coupon. 


a 


Armco Drainage & Metal Products, Inc. 
4931 Curtis Street, Middletown, Ohio 


] Have an Armco Sales Engineer call me for 
an appointment. 


ADDRESS_ 


ARMCO Drainage & Metal Products 
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J. Ralph Orr (right), Superintendent, 
and Ted Ogan, Shift Engineer, Margh- 
field Station. In background: oné of 
three Cooper-Bessemer GMWA-8 com- 
pressors and its En-Tronic control. 


Now...gas from Canada joins 


This compressor station at Marshfield, Wisconsin, recently made history. 
Here, for the first time, Canadian gas entered the midwest for the U. S. market 
to bolster supplies for Michigan-Wisconsin customers and to provide added 
security for these utilities. 

This new transmission station of Michigan Wisconsin Pipe Line Company, 
equipped with three 2,000 hp Cooper-Bessemer GMWA-8 gas engine com- 
pressors, handles 158 MMCFD, boosting pressure from 500 to 975 psi. Also, 
Cooper-Bessemer En-Tronic Controls provide complete sequential starting, 
automatic control of gate valves and full protection. Contractor for the station 
was Stearns-Roger Manufacturing Company. 

The Marshfield Station is one of many in the vast Michigan Wisconsin 
system which are equipped with Cooper-Bessemer gas engine compressors, 
some with records of more than 10 years of sustained operation. 

When you plan com- 
pression facilities, it will 
pay to call in Cooper- 

Bessemer engineers for 
assistance. 
GENERAL OFFICES: MOUNT VERNON, OHIO 


COMPRESSORS RECIPROCATING AND CENTRIFUGAL 
ENGINES. GAS - OIESTL . GaS-OrESEL 
JET POWERED GAS TURBINES 





Map shows location of Marshfield Station and how 
it connects with lines in that part of the country. 





DE Messurcnenr- A UTOMATION @ Correa : 


By KEN KRIDNER * Engineering Editor 


SGA Measurement 


Round Table 


LITTLE heralded event that 
carries a mighty wallop in 
effectiveness is the 


meeting of 
measurement superintendents and 
their sponsored by 
Southern Gas Association. Held 
this year in Birmingham, Ala., un- 
der the chairmanship of E. N. 
Armstrong of Transcontinental 
Gas Pipe Line Corp., the round 
table is in its fifth year of opera- 
tion. As is usual in SGA’s round 
table conferences, the measure- 
ment activity is limited to two 
participants from each member 
company. Out of the past meet- 
ings of the group has emerged a 
working committee for the estab- 
lishment of a 


assistants 


uniform 
pressure base for gas measure- 
ment. This committee is under 
the direction of Pat Miller of 
Texas Eastern Transmission Corp. 
Past chairmen of the round table 
conferences are: Charles E. Ter- 
rell, Southern Natural Gas Co., 
retired; 


national 


Bruce Caldwell, Trans- 
western Pipeline Co.; 
Oklahoma Natural Gas Co., and 
the late E. S. Plank of Tennessee 
Gas Pipe Line Co. 


Dean Bruce, 


Automation 


At the second annual joint 
Automatic Controls Conference in 
Boulder, Colo, recently, 704 mem- 
bers of five engineering societies 
listened to 60 technical papers on 
performance, optimization and 
economics of automatic controls. 

A leading feature of the meet- 
ing was a talk by Commissioner 
Ewan Clague of the statistics sec- 
tion of the U. S. Department of 
Labor. Commissioner Clague spoke 
to the specialists of automatic 
controls on the subject, “The En- 
gineer’s Responsibility in the Ef- 
fects of Automation on Society.” 
Stressing the necessity for tech- 
nical personnel to meet the needs 
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of tomorrow’s labor force, Clague 
pointed to the increasing ratio of 
office workers to factory workers. 
Of a total working force of 15 
million persons in the two areas 
in 1948, 13 million were employed 
in the factories. In the same work 
force of today, the blue collar 
workers have decreased to 11.5 
million. The trend of automated 
industry is for more skilled per- 
sonnel. 

The impact of automation is felt 
most by those companies that fail 
to automate, Clague added, in those 
companies that find they are un- 
able to remain competitive in their 
field because they have not kept 
abreast of current developraents. 
The commissioner touched on the 
problem of unemployment created 
by the reluctance of workers to re- 
locate in areas where job oppor- 
tunities exist. 


Measurement 


Is there an area of common un- 
derstanding between measurement 
personnel in the gas industry? In 
other words, do all measurement 
people speak the same language? 
Recently I heard of an instance that 
might lead you to believe otherwise. 
It seems that the measurement man 
with Company A used conventional 
charts on his orifice meters while 
his fellow measurement representa- 
tive with Company B had been ex- 
posed only to direct reading charts. 
Before the two could talk on com- 
mon terms, it was necessary for the 
man with Company A to instruct 
the man with B on calculations us- 
ing the conventional chart. Now 
this story was pure fiction, but it 
pointed up the case at hand. 

Measurement personnel should 
make it their business to be fa- 
miliar with all types of measure- 
ment methods and ideas. And at 
the rate new equipment is being 
introduced and with the progress 
made in adapting measurement 
computations to high speed elec- 


tronic machines, there is a tremen- 
dous challenge presented. But the 
failure to speak a common language 
—in this case, the language of 
measurement—can bring on many 
problems. 

The subject of conventional ver- 
sus direct reading charts has al- 
ways been good for an evening of 
conversation. There are advocates 
of each. As a refresher to M-A-C 
readers, I would like to review the 
subject. Let me preface this by 
saying, there are always two sides 
and I will try to present both ob- 
jectively. But should I miss, you 
are invited to give your opinion. 

The circular chart used on most 
orifice meters to permanently re- 
cord data of differential pressure, 
static pressure and in some in- 
stances temperature, of the passing 
fluid is termed an orifice meter 
chart. The method used to divide 
the usable area of the chart deter- 
mines whether it is called a con- 
ventional or direct reading chart 

The conventional chart has a usa- 
ble area divided into equal divisions 
(normally 10 in number), each di- 
vision subdivided into five divi- 
sions. Charts are prepared by the 
printer for specific ranges of dif- 
ferential and static pressure and 
the exact value of each division line 
is printed on the chart. Thus a 
person may read the recorded value 
of differential or static pressure by 
simply observing the chart. 

The direct reading chart (often 
called a square-root or L-10 chart) 
has the usable area divided loga- 
rithmically and the value of each 
log-division printed as the square 
root of the number between 0 and 
100. A slide rule is marked off on 
the same basis on the C and D 
scales. The direct reading chart is 
designed for use with an orifice 
meter having a differential pres- 
sure range from 0 to 100 in. of wa- 
ter and a static pressure range 


Continued on page 142 





Completely automated, explosion-proof Paricode® system with computer control. 


explosion-proof control panels make 
North Electric Paricode’ L00%c safe 


North Electric Paricode is a complete 
automated system for pipe line 
control. It is specifically designed 
to provide maximum reliability 

over any transmission circuit. 


From local engine sequencing units 
to full computer control, every phase 
of your operation can be automated 
with North Electric Paricode. 


Strict adherence to NEMA 
specifications (explosion proofing 
specialists are permanent members 
of the North Electric Paricode 
project group) results in 

complete explosion proofing. 


The North Electric concept (based 
on the experience gained in 
designing and building over 3,000 
remote supervisory control 
systems) results in a completely 
dependable, reliable, fail-safe 
system that you can count 

on day in and day out. 


The North Electric three step 
approach to pipeline automation 
enables you to establish a 

step by step program toward 

full automation. 


We have a copy of the detailed 
description of pipeline automation 
practice reserved for you— 

for your copy of “Automation for 
The Oil and Gas Industry” write __ — 





Represented by: Lynn McGuffy Company, Inc., 304 Sklar Bldg., Shreveport, Louisiana 


ELECTRONETICS Division NORTH ELECTRIC COMPANY 


GALION, OH/O 


120 GAS—September, 1961 








ee ommunications 


e-Lontro 


By F. VINTON LONG 


These things called transducers 


E use a lot of these things 
in the gas business, so maybe 


we might take a look at what we’ve 
got. 

One thing we may not have no- 
ticed, the term “transducer” refers 
to a reversible device useful for 
both reception and transmission of 
intelligence. 

In underwater 
a transducer 


engineering lingo, 
designed specifically 
for reception is known as a “hy- 
drophone,” while its 
for transmission is a 


counterpart 
“projector.” 

Either or both can be used in 
SONAR (Sound 
Ranging) for 
merged objects. There are two 
classes of SONAR, the “passive” 
or listening, and the “active” or 
echo-ranging devices. 

If you-all wonder why I’m delv- 
ing into undersea warfare, it’s be- 
cause I feel that somewhere along 
the line we “gassers” can pick up 
something from the ASW (Anti- 
Submarine Warfare) boys. If any 
of you are really interested, I sug- 
gest you subscribe to Underwater 
Engineering, Circulation Dept., 
640 Washington Bldg., Washing- 
ton 5, D. C. 

Right now, we are investigating 
the use of low frequency, surface 
contact transducers and high pres- 
sure ultrasonic hydrophones to de- 
tect leaks in gas pipelines during 
hydrostatic testing. 

There are several types of acous- 
tic transducers, including mag- 
netostrictive, piezo-electric, and 
electrostrictive. 

Magnetostriction — associated 
with ferromagnetic metals, iron, 
nickel, and cobalt, and alloys of 
these metals—refers to the change 
in dimensions of these materials 
when placed in a magnetic field. It 
also applies to the inverse effect of 
change in magnetization when the 
dimensions are changed by an ex- 
ternal force. The direct magneto- 


Navigation and 
detection of sub- 
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strictive phenomenon is known as 
the Joule effect. The inverse mag- 
netostrictive effect is referred to 
as the Villari effect. 

In case you think I’m getting 
smart in my old age, I lifted these 
definitions from George Rand and 
John Devine in an Underwater En- 
gineering article. 

Piezo-electric effects were first 
demonstrated by Jacques’ and 
Pierre Curié after they discovered 
that certain crystals became elec- 
trically polarized when compressed 
in a particular direction. However, 
development was stagnant until 
World War I when submarine war- 
fare resulted in production of the 
first quartz electro-acoustic trans- 
ducer. Things stopped again until 
about 1930 when it was found 
that many materials would make 
good transducers. These include 
ammonium dihydrogen phosphate 
(ADP) crystals, which are widely 
used today. 

A typical magnetostrictive, non- 
resonant, radial-mode hydrophone 
element would consist of a nickel 


alloy tube fitted with a bar magnet 
to produce a permanent magnetic 
field in a toroidal electrical wind- 
ing. The device would be about 2 
in. in diameter and 3 ft long, and 
would be mounted horizontally top- 
side on a submarine. When sound 
energy strikes the hydrophone, the 
strain causes a change in magnet- 
ization which induces a voltage in 
the winding. The acoustic energy 
is thus converted into electrical 
signals and these, in turn, are am- 
plified to indicate the presence of 
a target. 

“Electrostriction” is defined as 
the deformation of a dielectric 
when subjected to an electric field. 
It occurs as a low-magnitude effect 
in all materials, but is more pro- 
nounced in barium titanate (a 
ceramic material). 

A typical hydrophone would con- 
sist of three 1.5-in. diam., 1.5-in. 
high barium titanate ceramic cyl- 
inders, corprene separators, and a 
rubber coating to insulate the cyl- 

Continued on page 143 
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DIFFERENTIAL MANIFOLD 








50-lb. ann 


en PLATE 


TRANSDUCER OUTPUT, TO SURGETROL 
AMPLIFIER AND ASSOCIATED EQUIPMENT 





Fig. 1. Note that the side marked “A” will change pressure rapidly, in accord- 
ance wiih low amplitude pressure transients or surges. Side marked “B” will 
change pressure slowly as rapid variations will be trapped by orifice plate, and 


will be at average pressure of pipeline. 
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ERRUSS PIPELINE NEWS 


Slate hearings on 
Transco, N.Y. State plan 


Hearings get under way in 
Washington on Sept. 25 on a pro- 
posed pipeline expansion by Trans- 
continental Gas Pipe Line Corp. 
and the development of under- 
ground gas storage facilities by 
New York State Natural Gas 
Corp. 

Transco plans to build about 187 
miles of 36-in. loops, a total of 
12,500 additional hp in six exist- 
ing mainline compressor stations, 
and appurtenant equipment. 
Transco’s peak-day pipeline capac- 
ity would be boosted by 110.6 
MMcf—to 2031 MMcf, including 
authorized and proposed storage 
deliveries and a_ transportation 
service for another pipeline. 
would construct 
about 37 miles of small diameter 
gathering 1000-hp com- 
pressor station, and six purchas- 
ing meter and regulator stations, 
to take gas from the Ship Shoal 
and South Pelto areas, offshore 
Terrebonne Parish, La. Also pro- 
posed is a 6000-hp compressor sta- 
tion to enable it to deliver addi- 


Transco also 


lines, a 


tional gas for storage and a sales 
meter and regulator station at 
Elizabethtown, N. J. Total cost: 
$40.4 million. 


India, too, has its. sidewalk superin- 
tendents. Here they watch a big 
Cleveland trencher dig a long, deep 
cut in the soil of 
monsoons came and interrupted con- 
struction work on a 720-mile pipeline. 


Assam before the 
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With the new facilities, Transco 
will transport and sell an addi- 
tional 97.3 MMcfd to 26 existing 
resale customers. It would also 
render storage service for 11 ex- 
isting customers amounting to 149 
MMcfd. 

New York State Natural, Trans- 
co, and Texas Eastern Transmis- 
sion Corp. made a joint filing 
covering further development and 
operation of the Leidy under- 
ground storage pool in Pennsyl- 
vania. New York State owns one- 
half interest; Transco and Texas 
Eastern each own one-quarter in- 
terest in the pool. 

Already approved is 30 billion 
cu ft of top storage gas for Leidy 

15 billion for both Transco and 
TET. The present application 
would increase the total to 40 bil- 
lion cu ft, with the additional gas 
going to New York State. When 
the proposed project is completed, 
there will be 41 billion cu ft of 
base storage gas. 

New York State would drill two 
new wells and build a 4000-hp 
compressor station, a dehydration 
plant with a capacity of 250 
MMecfd and field pipeline and 
measuring equipment. Cost: $2.8 
million. Development of Leidy al- 
ready has cost $22 million. 


The expert sent from the Cleveland 
Trencher factory to train the trencher 
crews was the first American these 
natives had ever seen. But, he was 
only second in curiosity-rating to the 
big trenching machine itself. 


FPC turns down TGT's 
substitute plan 


FPC denied a request by Ten- 
nessee Gas Transmission Co. to 
install 18,800 hp in compressor 
capacity instead of 157.6 miles of 
pipeline previously authorized. 
Both plans would increase TGT’s 
system by about 96 MMcfd. 

The commission said that Ten- 
nessee failed to show an existing 
emergency situation which _ re- 
quires construction of the sub- 
stitute facilities. It pointed out 
that the authorized facilities were 
adequate to give the necessary 
capacity to this portion of the 
company’s system and that TGT 
can go ahead with the construc- 
tion and render needed service to 
its customers next winter. 


lroquois Gas plans 
New York storage 


On file with FPC is Iroquois 
plan to develop an 
underground storage project in up- 
state New York. Also involved is 
construction of two miles of 16-in. 
line. 

Iroquois proposes to develop the 
Perrysburg storage pool, in Cat- 
taraugus county, some connecting 
pipeline, and an additional 600 
compressor hp in Chautauqua 
County. Facilities would cost an 
estimated $1.7 million. 

When completed, Perrysburg 
will have a capacity of about 2.8 
billion cu ft of active gas and will 
contain about 40 wells. Iroquois 
proposes reclamation and recondi- 
tioning of about 30 existing wells. 
Ten new wells will be drilled. 


Gas Corp.’s 


PG&E gets California gas 

Pacific Gas & Electric Co., San 
Francisco, has completed a sales 
agreement with Great Basins 
Petroleum Co. for natural gas pro- 
duction from the McMullin Ranch 
field in central California. 

Under the contract, PG&E must 
purchase 6.2 MMcf annually for 
five years, beginning on Sept. 1. 
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3 billion... 


Twice as many people on earth today as 50 years ago. Within the 
next half century, population expected to double again! How will 
the earth feed, clothe, house, these teeming millions? 

Through energy! Fuel energy! To grow the food, produce the goods 
the world must have to meet the needs of its increasing population 


and lift its living standards. Man cannot add an acre to the earth. 


TIME BOMB But energy will add life to every acre he does use. 


We explore for, produce oi/ and natural gas from northern Canada 

to the southernmost tip of South America. We refine and process oi/ and 
natural gas and market their products in 24 states. Each year we supply 
more and more of the energy on which the future depends. 














mL 








) TENNESSEE GAS TRANSMISSION COMPANY 


FROM NATURAL GAS AND OIL...HEAT, POWER, PETROCHEMICALS THAT MEAN EVER WIDER SERVICE TO MAN 


poration 
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Foxboro takes the trouble 
out of telemetering 


at 


* 


new, 2-second cycle, all-electronic 
eliminates mercury switches... 


A giant step forward in the science of telemetering 
measured variables this is Foxboro’s new telemetering 
system. 

Completely electronic, the system abandons earlier 
mechanical means of produc ing a pulse -duration signal. 


Dry reed switches replace troublesome mercury switches 
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. a photo-diode switch replaces the mechanical cam 
switch. There are no synchronization problems . . . no 


vacuum tubes . . . no periodic maintenance. 


Standard impulse-duration cycle on the new Foxboro 
telemetering system is 2 seconds — 4 times as fast as any 


other standard system. The signal can be carried over any 
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telemetering system 
makes maintenance “plug-in simple” 


transmission medium. Modular construction makes servicing 


easy as “plugging-in” a new component. 


Chis is the telemetering system all industry has been asking 
for. For full details, write for Bulletin 17-12. Or better yet, 


ask your Foxboro Field Engineer for the complete story. The REG. U.S. PAT. OFF. 


Foxboro Company, 344 Norfolk Street, Foxboro, Mass. ' 
d S. Pat. Of. 
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PIPELINE NEWS 


Colorado Interstate Gas Co. president 
W. E. Mueller applies the torch to 
formally turn on one of the 10 gas 
lights installed around the Colorado 
Springs National Bank Building, 
headquarters for the transmission 
company. Bank president Armin B. 
Barney watches the ceremony. 


Middle management school 
held at Texas A&l 


Thirty-six members of the gas 
industry attended the eighth an- 
nual Middle Management Develop- 
ment Conference at Texas College 
of Arts & Industries on July 17-28. 
Chairman of the Southern Gas As- 
sociation industry committee spon- 
soring the 70-hour course was F. B. 
Haverfield, general superintendent 
of Transcontinental Gas Pipe Line 
Corp 

Dr. Frank H. Dotterweich, dire 
tor of the engineering school at 


Atlanta Gas plans line 


to southeast Georgia 

Atlanta Ga.) Gas 
wants to build a $5.7 million pipe- 
line to 


Light Ce 


furnish natural gas _ to 

Georgia. W. L. Lee, 
president of the company, said the 
main purpose of the line would be 
to provide natural gas supplies to 
Brunswick and Waycross, now 
Atlanta Gas with LP 


southeast 


served by 


gas. 
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Texas Eastern's Rayne 
Field case reopened 


FPC has reopened and will hold 
a hearing in October on proceed- 
ings involving the acquisition of 
natural gas leases in the Rayne 
field, Acadia parish, La., by Texas 
Eastern Transmission Corp. 

In June 1959, FPC authorized 
TET to expand its pipeline system 
capacity by 101.6 MMcfd and to 
take gas from the Rayne field. 
Texas Eastern proposed to buy 
gas from four producers in the 
field, according to conventional 
industry practice. 

Prior to FPC’s action, however, 
TET amended its application so 
that it would acquire the Rayne 
Field leases from the producers. 
As finally proposed, TET would 
buy the leaseholds through a sub- 
sidiary and pay the producers 
$14.4 million in cash. Another 
$121.9 million would be in notes 
to be issued to the producers and 
payable over a 16-year period. 
Texas Eastern also would pay an 
estimated $46.7 million for the 
royalty and minority interest por- 
tion of the leases. 


Texas A&I and director of the 
course, listed the major topics cov- 
ered during the session as records 
and reports, gas economics, load 
building, and essentials of adminis- 
tration. Studies of load building 
methods included the effects to be 
expected from gas air conditioning, 
touching on use of gas turbine 
power units, Dr. Dotterweich said. 

One of the aims of the two-week 
program is the development of par- 
ticipants through the exchange of 
ideas and information under the 
direction of a staff instructor at 
evening seminars. The program 


Approval is being sought from 
both FPC and the Georgia PSC. 

The system would pass through 
some counties in which service 
certificates are presently held by 
Georgia Coastal Natural Gas Co., 
although the counties are not now 
served with natural gas. Atlanta 
Gas Light’s filing asks authority 
to acquire the certificates from 
Georgia Coastal. 

Southern Natural Gas Co. would 
supply the gas to Atlanta Gas 
Light for the new system. 

As planned, Atlanta Gas will 


Then, in December 1960, the U.S. 
Court of Appeals set aside FPC’s 
1959 ruling and remanded the case 
to the commission. The court sug- 
gested two courses of action open 
to the commission: (1) FPC could 
expressly disclaim any approval 
of the price to be paid for gas. (2) 
It could reopen the certificate pro- 
ceeding to permit Texas Eastern 
to establish that the acquisition 
costs are in the public interest. 

FPC chose the second course. 

The October hearings will deter- 
mine whether the public interest 
requires reissuing, in whole or 
part, the original certificate; 
whether the cost of the Rayne field 
gas is out of line; whether Texas 
Eastern’s proposal would be in the 
public interest even if the cost of 
gas proves to be out of line. And, 
if Texas Eastern’s lease acquisi- 
tion is not in the public interest 
by reason of the cost of the gas, 
whether it should be ordered to 
stop operating the Rayne Field 
facilities or whether Texas Eastern 
will agree in future rate cases not 
to claim actual costs of the gas if 
the reasonable area price is lower 
than the actual cost. 


adopted for the conference was de- 
signed to train individuals to be- 
come better managers through a 
broader understanding of the fun- 
damentals of management in the 
natural gas industry. 

In addition to Haverfield, mem- 
bers of the committee are R. R. 
Suttle, SGA; W. C. Fleming, Jr., 
Trunkline Gas; C. L. Morgan, 
United Gas Corp.; W. D. Parkes, 
United Gas Pipe Line; W. B. Mc- 
Aleb, El Paso Natural; E. McCles- 
key, Tennessee Gas Transmission; 
and Seldon Robinson, Southern 
Union. 


build a 12-in. line from Chatham 
county (Savannah) 63 miles south- 
west into Wayne county, near 
Jesup. From there, an 8-in. line 
would continue some 45 miles 
southwest into Ware county to 
serve Waycross. Also from near 
Jesup, a 10-in. line would extend 
41 miles southeast to serve Bruns- 
wick in Glynn county. 

Although this 149-mile line is 
the backbone of the system, other 
lateral lines and distribution sys- 
tems could be constructed to serve 
other communities. 
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CLEAN, 
DRY _ GAS 


THIS MAKES THE DIFFERENCE 

Cyclone tubes of abrasion-resistant, 

alloy cast iron employ the highly ef- 

ficient helical flow principle to sep- 

arate entrained solids and liquids ' \ 

from the gas. Cast tubes permit the — gas 
intricate inlet contours needed for f 5 
efficient operation—have a minimum ’ 

wall thickness of 14” and a Brinell 

hardness of 450. 


Swirl in center 
shows upward spiral 
of cleaned gas. 


Downward path of 
liquid and dust. 


an" ~ A Dry Gas Scrubber 
~ designed to remove liquid 
slugs and bulky solids as well as pipe- 
line dust will protect all equipment and controls 
in your system and provide the maximum user satisfac- 
tion. HM The Blaw-Knox Type D-LS combination Dry 
Gas Scrubber and Liquid Separator does just that. Hf 
It is a new and different type of scrubber that incorpo- Dust, liquid 
rates miniature cyclone tube separation—an inlet ex- and gas inlet. 
pansion separation plenum to separate bulky solids and 
Dest nd Week eee liquid slugs, before they can plug up the tubes—a solid- 
tube eject plenum reservoir. ly welded tube bank into which the clean, dry gas is 
separately discharged—a tube eject or outlet plenum 
into which the cyclone tubes eject the solids and liquids 
they have removed. HM We would like you to know 
more about our new scrubber. Write for Catalog No. 394 
—or ask for our representative to call. Buflovak Equip- 
ment Division, 1547 Fillmore Avenue, Buffalo 11, N.Y. 


A 54” Blaw-Knox Type 
D-LS Combination Dry 
Gas Scrubber and Liq- 
uid Separator installed 
at a main line compres- 
sor station in Louisi- 
ana. It is removing dust 
and hydrocarbon con- 
densate from an ex- 
tremely wet natural 
gas. It is estimated that 
the sale of the re- 
claimed condensate 
will pay for the scrub- 
ber in a few months. 


Butlovak Equipment Division 


BLAVWW-KNOX 


—_—_ Blaw-Knox designs and manufactures for America’s growth industries: METALS: Rolling Mills * Steel Process- 
ing Lines ¢ Rolls * Castings * Open Hearth Specialties * PROCESSING: Process Design, Engineering and Plant 

BLAW-KNOX Construction Services * Process Equipment and Pressure Piping * CONSTRUCTION: Concrete and Bituminous 
Paving Machines * Concrete Batching Plants and Forms « Gratings * AEROSPACE: Fixed and Steerable 

eer Antennas * Radio Telescopes * Towers and Special! Structures * POWER: Power Plant Specialties and Valves 
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eths 


economy 


Long lengths of pipe mean fewer welds in the 
field ... and fewer welds mean greater economy. 
It’s as simple as that. 

Bethlehem produces electric resistance-weld 
line pipe in lengths to 62 ft. Diameters range 
from 5% in. through 16 in. OD. It’s all first- 
rate pipe, meeting API 5L (Grades A or B) or 
5LX (X42, X46, or X52) specifications. 

We make ERW pipe at Sparrows Point, Md., 
where we also produce continuous buttweld 
line pipe in sizes from 1% in. through 41% in. OD 
in strict conformity with API 5L specifications. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 





y for 
“ safety 


When pipe lines pass through built-up areas, 
safety becomes a primary consideration. The 
applicable codes often demand special practices, 
including thick-walled pipe. 
That’s where Bethlehem comes in. We make 
line pipe with 34-in. walls from 18 in. through 
42 in. OD, in 40-ft lengths. In fact, we are sup- 
plying a major gas transmission company with 
nyt dem 36-in. OD pipe with walls measuring .844! 
Versatility Bethlehem’s large-diameter line pipe is elec- 
tric fusion-welded and cold-expanded at our 
Steelton, Pa., mill—probably the most modern 
in the industry. 


Export Sales: Bethlehem Steel Export Corporation 


cil BETHLEHEM STEEL 





NGPL boosts capacity to 
1539 MMcfd 


Natural Gas Pipeline Co. of 
America received authorization to 
increase its daily sales capacity by 
100 MMcf. The $23.7 million proj- 
ect will help meet demands of the 
1961-62 heating season by custom- 
ers in Missouri, Illinois, Indiana, 
Iowa and Wisconsin. 

Plans call for supercharging 
engines at compressor stations on 
NGPL’s Texas Gulf Coast-to-Chi- 
cago mainline. This will add 58,400 
hp to the already installed 152,000 
hp. 

Also included is 89 miles of 30- 
and 36-in. loops along the existing 
system in Piatt and McLean coun- 
ties, Ill. and on the company’s 
Texas Panhandle-to-Chicago line; 
22 miles of lateral line; and five 
meter stations. 

With these projects, NGPL’s 
combined system capacity will be 
increased to 1539 MMcfd. 

Additional underground storage 
facilities are under construction 
at Herscher, III., to increase daily 
withdrawal by 75 MMcfd, from 650 
to 725 MMcefd. 


wkd) 
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Texas Gas gets okay 
on $16 million job 

Texas Gas Transmission Corp., 
Owensboro, Ky., has a temporary 
okay from FPC to build and 
operate new natural gas facilities 
costing $16.7 million. 

Involved are about 146 miles of 
line ranging in size from 6-in. to 
30-in.; 4000 additional compressor 
hp; five purchase meter stations; 
and one sales meter station. Con- 
struction site will be Louisiana, 
Arkansas, Mississippi, Tennessee, 
Kentucky and Indiana. 

With the new facilities, Texas 
Gas’ existing customers will get 
an additional 50.15 MMcf of peak 
day delivery capacity. 


New storage pool 
operated by N.Y. State 


A new underground gas storage 
pool is in operation in Southeast 


Potter County, Pennsylvania. New 
York State Natural Gas Corp. is 
injecting gas into Greenlick pool 
after receiving a temporary certifi- 
cate from FPC. 

This new facility gives New 
York State a total of eight under- 
ground storage pools, seven in 
Pennsylvania and one in New 
York. 


130 


PLGS needs line to 


move offshore gas 

California PUC is_ studying 
plans for Pacific Lighting Gas 
Supply Co. to build a 24-mile gas 
line in Santa Barbara County. The 
$1.7 million, 16-in. line will run 
from Gaviota to Goleta. 

The new line would take gas 
produced from wells offshore in 
the Gaviota area and move it 
either into PLGS’ Goleta under- 
ground storage field or for direct 
delivery to its distribution affili- 
Southern California and 
Southern Counties Gas companies. 


ates, 


Woodward area sale ok, 
with price condition 


Twelve independent producers 
can sell natural gas to Michigan 
Wisconsin Pipe Line Co. from the 
Woodward area of northwest Okla- 
homa. FPC presiding examiner 
William J. Costello filed the de- 
cision, subject to FPC review. 

Producer certificates are con- 
ditioned to require an initial price 
of 17 cents/Mef, plus tax reim- 
bursement. The producers had 
proposed an initial price of 19.5 
cents. Examiner Costello said that 
rate did not have any definite or 
ascertainable relationship to the 
cost of producing the gas. 

There were strong indications, 
he said, that the unit cost of pro- 
ducing gas from the Woodward 
area will ultimately be higher in 
some indefinite amount due to its 
particular geological structure and 
through a general upward trend in 
gas production costs. However, he 
added, it had not been shown that 
a basie price of 17 cents plus the 
5-year step-increases provided in 
the contracts will not fully com- 
pensate the producers. 

Costello also authorized Michi- 
gan Wisconsin to construct about 
166 miles of pipeline in order to 
take the gas into its system. 


Algonquin plan approved 


Algonquin Gas Transmission 
Co., Boston, has temporary author- 
ity to construct and operate new 
facilities costing about $3.1 mil- 
lion. 

The company will build an 8100- 
hp compressor station at Burrill- 
ville, R. L, and 5.6 miles of 8-in. 
loop near Plymouth, Mass. The 
facilities will deliver an additional 
11.4 MMcefd to nine existing cus- 
tomers. 


Plateau Natural 
expands system 


W. Bruce Fullerton, president of 
Plateau Natural Gas Co., Colorado 
Springs, announced a $3 million ex- 
pansion program by his company 
this year. Included is a $1.2 mil- 
lion project extending Plateau’s 
service from Hugo, Colo., to Bur- 
lington, Colo. The extension will 
bring gas service to an additional 
six communities. 

A second development will be the 
installation of a pipeline through 
Ute Pass west of Colorado Springs, 
extending service to the communi- 
ties of Cascade, Green Mountain 
Falls, Chipita Park, and Woodland 
Park. 

Plateau Natural operates distri- 
bution and transmission lines in 
Colorado and Kansas through fa- 
cilities operated under its name and 
that of its subsidiary, Kansas- 
Colorado Utilities Inc. 


Texas Eastern installs 
new control system 


Control Corp., Minneapolis, has 
a contract for the initial part of 
a new control system to regulate 
the flow of natural gas in Texas 
Eastern Transmission Corp.’s sys- 
tem. 

The equipment will be the first 
of Control Corp.’s new 8000 Series 
solid state control systems, which 
employ transistorized components 
of the type currently being used 
in Control Data Corp.’s large-scale 
solid state digital computers. 

In the initial installation, a mas- 
ter station and three satellite sta- 
tions will be joined by a common 
digital computer language operat- 
ing over microwave communica- 
tion channels. The ultimate sys- 
tem is planned to comprise 128 
satellite stations and a computer 
at the master station. 

This new control system is part 
of Texas Eastern’s $83 million ex- 
pansion program to provide an 
additional 225 MMcfd to its cus- 
tomers. TET’s pipeline complex 
extends from northwest Louisiana 
to New Jersey, with numerous 
laterals and loops extending from 
the mainline. 

The master dispatching control 
center will be located at Shreve- 
port. The initial three satellite 
stations will be at Berne, Ohio, 
and at new compressor stations 
at West Monroe, La., and Danville, 
Ky. 
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Spans creek in one day with 


pre-fabricated pipe arch 


HIS self-supporting river cross- 
f= for a 20-inch gas pipeline 
was installed by Laclede Gas Co. 
in just one 12-hour working day. 
Midwest Piping pre-fabricated the 
entire 150-foot arch and its base 
headers in only two sections, each 
consisting of a converging pair of 


16” pipes. 


The only installation of its type in 


the country, the arch is capable of 
carrying 200 million cubic feet of 
gas daily at 880 psi over the solid 
rock bed of Coldwater Creek north of 
St. Louis. For complete . 
informationon Midwest »§& = 
Piping’s products and *==aaay 
services, write for Bulle- 

tin 61A, PIPELINE 

FITTINGS. 
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Six key personnel changes are 
announced by Natural Gas Pipe- 
line Co. of America. J. W. Kir- 
STEIN, field superintendent of pipe- 
lines in Chicago; E. C. McCANN, 
assistant field superintendent, 
Fritch, Texas; W. C. GIBSON, dis- 
trict superintendent. of storage also 
in Fritch; C. A. ARTHUR, district 
superintendent, Bridgeport, Texas; 
J. B. DELILLE, district pipeline su- 
perintendent, Minneola, Kan.; and, 
M. R. POULAIN, district engineer 
also in Minneola. 


Two appointments in Clark Com- 
pressor Co. Ltd., have been an- 
nounced: J. EUGENE McCarRTHY 
now Canadian district manager in 
Calgary, and JOHN PYLES new 
Clark Toronto branch manager. 


JAMES GORE III now manager- 
administration, production and tar 
sales for the protective coatings 
division of Pittsburgh (Pa.) Chem- 
ical Co. 


DONALD R. WESTBO named fac- 
tory sales engineer in Gulf Coast 
area for T. D. Williamson, Ince., 
Tulsa. 


ROBERT L. TONEY heads new 
branch office of Cathodic Protec- 
tion Service in Los Angeles. Toney 
was with Polyken division of The 
Kendall Co. JOHN R. VRABLE heads 
Pittsburgh office; Cris MATTHEWS 
is a new corrosion engineer work- 
ing out of Tulsa. 


EDWARD E. LYNN, assistant gen- 
eral counsel, elected an assistant 
secretary of The Youngstown 
Ohio) Sheet & Tube Co. 


Five new board members of 
Trans-Canada Pipe Lines Ltd. are: 
N. J. MCKINNON, BEVERLY MAT- 
THEWS, V. W. T. ScULLY, R. W. 
CAMPBELL, and E. L. KENNEDY. 


Frank LeGere 


Motor 


J. W. Kirstein 


T. E. EAGAN, chief research 
metallurgist for Cooper-Bessemer 
Corp., Mount Vernon, Ohio, re- 
ceived the American Society of 
Testing Materials (ASTM) Award 
of Merit, in recognition of dis- 
tinguished service to the society. 


HOWARD R. CUSHMAN named re- 
gional sales manager for the New 
York territory by Foxboro ( Mass. 
Co., succeeding JOHN E. HEWSON 
now appointed field manager of 
systems engineering division. 


JAMES D. GILBRIDE new Cali- 
fornia district manager of Clark 
Bros. Co. 


Two new vice presidents of El 
Paso Natural Gas Co. are MAXx- 
WELL C. NorRwoop and BEN R. 
HOWELL. 


J. V. HOLDAM elected vice presi- 
dent of Dresser Industries Inc., 
Dallas. Holdam’s activities will be 
primarily concerned with super- 
vising HST and SIE divisions of 
Dresser Electronics. 


WILLIAM H. J. JAYNES elected 
vice president and general man- 
ager of the Protective Coatings 
division, Pittsburgh Chemica] Co. 


FRANK C. LEGERE promoted to 
regional sales manager in New 
York for Motorola Communications 
& Electronics Inc. He headquarters 
in Buffalo. LeGere succeeds JOHN 
FUSSELL, recently appointed gov- 
ernment account specialist for 
Motorola in the southeastern area. 


KENNETH §S. ADAMSON named 
application engineer, specializing 
in regulators, for Grove Valve & 
Regulator Co., Oakland, Calif. 
Adamson headquarters in Los An- 
geles. 
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DYNAMIC PRESSURE-ACTING SEATS 


Guarantee Positive Seal — Extra Long Service Life 
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W-K-M Non-Lubricated SAF-T-SEAL Gate Valve 


Line pressure powers SAF-T-SEAL’s Teflon*-and-metal floating 
seats and the gate to provide a perfect total-contact seal. These 
unique seats greatly increase service life over conventional valves. 
The SAF-T-SEAL Gate Valve provides automatic relief of excessive 
body pressure and is ideal for block and bleed service. Mainte- 
nance is minimized, but when necessary the valve may be easily 
repaired on the line. The SAF-T-SEAL Gate Valve is available in 
sizes from 2” to 42” in a range of working pressures from ASA 
150 Ibs. to ASA 900 Ibs. Send for Catalog WS 1061. W-K-M 

Division of ACF Industries, Inc., P. O. Box 2117, Houston, Texas. 


*DuPont’s tetrafiuorethylene resin 


When So Much Depends on a Valve... Specify WKM 
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ACF INDUSTRIES 
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. 
= Constant 
A low pressure system of, say, 6-in. w. ¢c. pressure 
can afford a pressure drop of no more than 2 in.; 
even if the raised to 8 in., 
drop can be no more than 4 in., or 
To compensate for this it is 
the area, therefore the diameter, with a correspond- 
pipe goes 
up as the weight of the pipe, hence as the diameter 
directly, but flow the the di- 
uniform smaller 
increase sharply handling 
requires mechanical equipment. Table 1 will give some 
idea of the various size pipe. The 
greater simplicity of a low pressure system plus the 


pressure is the pressure 
roughly .15 psi. 
necessary to increase 


ing increase in cost. Fortunately cost of 


goes up as 


remain 


square of 
for 


when 


ameter. Labor 


costs 


diameter pipe, but 


relative cost of 


cost advantage of larger diameter pipe was carried 


to the extent of using 6-ft diameter pipe, but ulti- 


mately there comes a point in any growing system 


where the obvious advantage of greater pressure 


drops, smaller diameter, and line packing storage of 
the high pressure system becomes more economical. 

For a time there was the argument that the great- 
er safety afforded by a low pressure system justified 
its continued use, but modern high pressure, wrapped 
pipe that has been made available at low cost, plus 
mechanical diggers, faster better welding techniques, 
mechanical couplings combined with modern leak de- 
tection equipment, and corrosion control have pro- 
vided the industry with a factor of safety far exceed- 
Mass 
production techniques, together with dynamic com- 
petition, have provided the industry with reliable low 
cost valves, meters, regulators, and instrumentation 
that further the advantages of a high pressure sys- 
tem. If you have any doubts it might be a good idea 
to calculate the cost of an equivalent high and low 
pressure system. 


ing that of the old type low pressure systems. 


REGULATION 
To take maximum advantage of a 
system transmission 


high 
and distribution purposes, 
it is obviously desirable to use the maximum pres- 
sures commensurate with load, location of the main, 


pressure 
for 


Turn to page 136 








LOW PRESSURE DISTRICT 





o 
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and compression. 


Schematic of transmission distribution regulation 
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Plugging Machines 




















TEMPORARY BYPASS 


Ss 
MAIN LINE 














CUT SECTION 


1) “This method of plugging a line and bypassing 
the flow has been used extensively in plant and 
field operations with WMSon tapping and STOPPLE 
equipment. Many costly shutdowns have been 
avoided. Now, WMSon engineers have re-designed 
and improved the STOPPLE Plugging Machine. 
Result ... the all new STOPPLE IL... offering 
hydraulic operation, improved, simplified construc- 
tion, and economy—real economy!” 


ca “Here’s how STOPPLE II works. After the tap 
is made, the STOPPLE II is mounted on a WMSon 
SANDWICH Tapping Valve, and the plugging head 
is lowered into the line, stopping the flow com- 
pletely. New single link construction of the 
plugging head offers built-in simplicity ... and 
strength for high pressure plugging.” 
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~NEW economy 
NEW improved design 
NEW interchangeable plugging heads . . . 


WHSON’S ALL NEW STOPPLE I 


Plugging Machine for piping modification 
or repair WITHOUT SHUTDOWN! 


ian. 





@ “Here’s the major 

reason for this econ- 

omy. The STOPPLE II 

has a hydraulic cylinder 

that is interchangeable 

with plugging heads of 

different sizes. For 

example, one hydraulic cylinder can be used on a 14”, 16”, 
18” or 20” line by using it in combination with a plugging 
head and housing of the proper size.” 


WMSon STOPPLE II with hydraulic operation is available in 
sizes 8’—30". The 4” and 6” units are hand operated. Single 
link is standard in all sizes. Write for additional information 
and specifications: Write Dept. C for Bulletin A-513. 


“ 
f 
8 
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P.O. BOX 40 © TULSA 2, OKLAHOMA 





B REPRESENTATIVES AROUND THE WORLD 


REO OR 





SO RAAT AENEAN OTM eR TS LT TTT AS TTT I TR 


TABLE 1. MATERIAL AND LABOR COST FOR WELDED, WRAPPED STEEL PIPE 


Yeo increase in J increase in 

total cost over 

previous size 
shown 


YJ increase in 

material cost labor costs Material 
Pipe size Material cost over previous Labor costs over previous and labor 
dia., in.) $/f size $/ft size $/ft 


24 
20 
56 
37 
20 
29 


wh 


11. 


2. 
s 
2. 
3. 
4. 
5. 


02 
25 
46 
56 
80 
1 77 


12 6.75 
Services 34 to 114-in. .. 1.75 


NOTES: 1. Material costs are usually increased 20 per cent for handling. 
2. Labor costs are usually increased 10 per cent for indirect labor. 
3. Costs shown are based on 1955 costs, but are valid for comparative purposes. 
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right of way and ease of maintenance. To do this it ampere-voltage energy of the electric system. A loss 


is often necessary to transmit gas at pressures as of pressure (or voltage) is a loss of salable product, 


high as several thousand psi, then to reduce the pres- 
sure as the gas is fed into more densely populated 
areas and as the load the main must carry is reduced. 
Fig. 2 is a schematic of a typical transmission distri- 
bution system with the various stages of compression 
and regulation that one might encounter to take full 
advantage of a high pressure system. 

The four principal types of regulators are: 

1. The pound-to-pound regulator that reduces pres- 
sure from transmission pressures to distribution pres- 
sures of approximately 50 psi. 

2. The pounds-to-inches regulator that reduces psi 
pressures to inches of water column pressure for use 
in existing low pressure systems. 

3. The house regulator that reduces distribution 
pressures to inches of water column pressure for each 
consumer. This is a pounds-to-inches regulator, but 
it is specially designed for use on customers’ premises 
for house loads. 

1. The inches-to-inches regulator used to usually 
reduce holder pressures of 10 or 12 in. we to 6 or 8 
in. we. As with the pounds-to-inches regulator, the 
customer counterpart is the appliance regulator that 
reduces house pressure of 4 to 6 in. we pressure to 
about 2 to 3 in. we. 

A future article will deal with regulators in greater 
detail and will go into the design of simple spring and 
weighted regulators versus pilot regulators and auto- 
matically loaded and remotely loaded regulators. 


ENERGY TRANSMISSION AS A GAS AS COMPARED 
TO ELECTRICITY 

Very often the analogy between electric transmis- 
sion and the IR (amperes x resistance) voltage drop 
as compared to the pressure drop in a gas transmis- 
sion system is used to simplify the explanation of one 
or the other. More often it tends to confuse rather 
than simplify for the greater differences are over- 
looked. The analogy would be good for a compressed 
air system where the energy for sale was the pres- 
sure-volume energy which would be analogous to the 
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rather than the loss of the force to push the product 
along to the consumer. In brief, the energy of gaseous 
fuel is in the chemical makeup of the gas rather than 
the pressure. Gas heating value is measured at rough- 
ly atmospheric pressure and the distribution pres- 
sures are used only to propel the gas. A loss of pres- 
sure at a regulator is the loss of only a small part 
of the energy and cost of the gas. 

The electric energy is essentially a potential P-V, 
rather than a chemical potential energy. Therefore, 
the electrical pressures (voltage) must be extremely 
high for economic distribution compared to the high 
pressure needed to propel gas, in order to reduce the 
current to keep the I°R losses that develop heat in an 
electrical conductor to a minimum. Unfortunately the 
heat-dissipating ability of a conductor is limited by 
the surface area, so it is proportional to the diameter, 
not the diameter squared. This limitation means that 
electric conductors go up in cost as the square of the 
diameter because they are solid. Often, however, in- 
crease in current carrying capacity goes up only as 
the diameter increases rather than the square of the 
diameter depending upon the skin effect. 

To further complicate electric transmission, the 
heat dissipation ability of an electric conductor is also 
dependent upon the ambient temperature and positive 
or negative radiant heat, from the sun or to space, 
usually at night, respectively. This poses the dilemma 
of minimum electric conductor capacity during peak 
air conditioning loads when the I°R loss is a maximum 
and the heat dissipation loss a minimum with heat 
being added by the sun. There is no corresponding 
limitation in a gas transmission and distribution sys- 
tem, and the economics of adding additional line ca- 
pacity for future growth are favorable to gas. 


CONDENSATE AND DUST: INTERNAL CORROSION 
AND INTERNAL COATING 

One very often does not appreciate a good thing 
until it is no longer available, like rain and women. 
Well this is the case with the condensate or drip that 
was an ever present problem in the water gas and 
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SOLID STATE TONE MULTIPLEX 


FOR WIRELINE, MICROWAVE OR CARRIER 


24 channels from 420 to 3180 cps—Spaced every 120 cycles(CCITT Standards) 
18 channels from 4300 to 7600 cps—Spaced 170 to 220 cycles 


The CT-42 is an all new tone multiplex of high 
performance designed to operate over a wide environ- 
mental range. Ruggedly built, it uses computer grade 
components for lasting dependability. 


Each channel can be frequency-shift or AM keyed 
for teletype, telemetering, control or data signals. 
Six transmitters or receivers in any combination 


The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA 
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may be plugged into a standard shelf which also 


contains a husky regulated power supply. 


Channel units operate from 24 V DC or 117 V AC 


power supply. 


If you are looking for the newest and best in tone 
multiplex equipment, mail the convenient coupon 


for complete specifications and prices. 





RADIO CORPORATION OF AMERICA 
Microwave Equipment, Dept. Z-180 
Building 15-5, Camden 2, N.J. 


Please send new catalog sheet and price list on Type CT-42 Tone 
Equipment. 


NAME 





COMPANY. 





ADDRESS 





CITY. ZONE______ STATE 








Line back-surge is prevented by 
a positive, non-slam shut-off of the 
Daniel piston-controlled check valve. 
The “floating” piston rides well above 
the valve seat with line surges, elimi- 
nating chatter. Safely handles com- 
pressor and pump discharges, steam, 


gas and vapor flows. 


A.S.A. pipeline, refinery and gen- 


eral use valves, 1”-16”, up to 6,000 


p.s.1.g. 


A.P.I. production flow line valves, 
1” - 4”, up to 10,000 p.s.i.g. 


P. O. BOX 19097 HOUSTON 24, TEXAS 
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coal gas era. The gas made with oil and steam would 
usually enter the main at higher than ground tem- 
peratures, and the entrained fog of water and con- 
densible hydrocarbons, that were unstable gum for- 
mers, would drop out within a distance of the first 
mile or two of the gas plant. Collectors had to be pro- 
vided in the main to catch and store the condensate 
until pumped. To make matters worse, the gum-form- 
ing hydrocarbons would often produce a gum coating 
on the interior walls of the main and restrict flow, 
even stop it off completely. What wasn’t pumped 
out of the main would be pushed along, during peak 
flow periods, and enter services, especially poorly 
graded services, causing stoppages in service. Meter 
and regulator operations were impaired; in addition 
to high service costs there was the loss due to meters 
that would pass gas without registering flow. If this 
was not enough, the condensible hydrocarbon had the 
ability to get to the furthest reaches of the system 
because of line packing operations during peak load 
low temperature periods. 

“At least when we get natural gas there will be 
no condensate problem,” some thought. But now the 
hardened polymerized gum dried up and produced dust 
that got into services, regulators, and compressors 
making it necessary to fog the mains with oil, blow 
the mains, install dust scrubbers and appliance pilot 
filters. But eventually it was possible to control and 
even eliminate the dust problem. New mains and serv- 
ices that were installed were free of dust formed from 
the old water and coal gas deposits. 

Now the rain stopped and the vaiue of the rain was 
brought to our attention. The internal coating pro- 
duced by the polymerized gum protected the main 
from internal corrosion, sealed small leaks, and pre- 
vented the removal of odor from the gas by the iron 
oxide on the interior walls, though admittedly odor 
was no problem in the water gas days, that is, the 
lack of it was no problem. The constant corrosion of 
the uncoated internal wall produced a fine iron oxide 
that when picked up and carried in the gas stream 
literally eroded regulator seats, and caused excessive 
wear in compressors. The solution? That’s right, coat 
the interior walls of the pipe with a polymerizable 
hydrocarbon that would protect the main. Epoxy 
resins are being used for this purpose and seem to 
be doing a good job, though time will tell. Other 
protective means are to wet and even wash the main 
with oil to protect the main from corrosive oxygen, 
carbon dioxide, and water and to remove accumulated 
dust. 

Peak shaving oil gas may be the solution to some 
extent but condensate and dust will probably be with 
the gas industry for some time. Newer natural gas 
mains realize this and the mains are designed to per- 
mit pigging the main and blowing the main to clean 
the walls of loose scale and remove it safely. 

With the background we have now we are ready to 
take a look at the reason the gas business was started 
in the first place, namely to provide light, and heat 
to cook with, to heat water, and our homes. Part 5 
will deal with the utilization of gas. wy 
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H. J. Etchison, District Superintendent for the Northern Illinois Gas 
Company, and Koppers Serviceman A. C. Hueseman, check Bitumastic 
coating on pipeline project near Belvidere, Illinois. 


“It’s a real help to have 
a coatings serviceman on the job!” 


That’s the way H. J. Etchison, District Superintendent for 
Northern Illinois Gas Company, summed up Koppers Service- 
man A. C. Hueseman’s role on the company’s new 22 inch 
gas line in Illinois between East Dubuque and Des Plaines. 

‘**A serviceman brings expert assistance to the men on the 
job,”” Mr. Etchison said. “It saved us time and money having 
a specialist on the spot to tackle unexpected coating problems. 
We’ve found that servicemen have solved most of these prob- 
lems on other jobs and they’re able to anticipate possible 
trouble spots in advance.” 

Northern Illinois Gas Company’s new line delivers gas from 
a supplier into its system serving suburban Chicago. It is 


2s KOPPERS 
KOPPERS BITUMASTIC 


Ww COATINGS AND ENAMELS 
another fine product of COAL TAR 


typical of installations where serviceman Hueseman has helped 
gas companies with the application of high quality Bitumastic* 
Enamels. And his travels have carried him across the nation 
sO many times that, as he says, “‘almost anywhere is home.” 

A Koppers field service specialist can help you get the most 
for your corrosion-prevention investment. For more informa- 
tion on the proved performance of Bitumastic pipeline coat- 
ings, mail the coupon or write: Koppers Company, Inc., Tar 
Products Division, Pittsburgh 19, Pennsylvania. District 
Offices: Boston, Chicago, Los Angeles, Pittsburgh, New York, 
Woodward, Ala., Houston, Texas (Mavor-Kelly Company). 
In Canada: Koppers Products, Ltd., Toronto, Ont. 


KOPPERS COMPANY, INC. 
Tar Products Division 
Dept. 117-J 
Pittsburgh 19, Pa. 
Gentlemen: 
| would like a copy of your booklet on pipeline coatings, “How Long 
Should A Pipeline Last?" 
Name Title 
Firm 
Address— 


City_ Zone____State. 
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tion in this effort as power officials 
of both the Interior Department 
and the Agriculture Department 
(REA) are promoting increased 
public power development. 

Efforts to make the new Hanford, 
Wash., atomic reactor into a dual- 
purpose installation (producing 
power as well as plutonium), de- 
mands for quick construction of 
federal power lines from the Colo- 
rado Basin projects to prevent their 
construction by private utilities, 
and demands for $31 million in new 
construction funds this year for 
three systems typify the 
mounting public power campaign. 

It will be a much larger FPC 
that will tighten its gas regulation 
and public power activities. Con- 
gress is adding 82 persons to the 
commission’s staff and boosting its 
budget by a half-million dollars to 
$8.8 million. 


power 


How far will they go? 


The new Kennedy appointees to 
the FPC are going to have to make 
up their minds pretty quickly how 
far they'll go in insisting on a 
utility concept in regulating natu- 
ral gas prices. 

Hearing examiner Robert Wes- 
ton, in recommending that a value 
concept for gas be followed in the 
Elk City case, forced the Kennedy 
appointees to put their policies on 
record in short order. 

There is no doubt that Chairman 
Swidler firmly believes in the util- 
ity concept, and so undoubtedly do 
the other Democratic commission- 
ers to some extent. But how far 
are they willing to go in applying 
it? This will be answered in the 
Elk City case, and will give the in- 
dustry a pretty clear picture of 
what to expect from the commis- 
sion in the years ahead. 

Weston, sometimes 
himself as a 
commission appointee, 


Examiner 
mentioned possible 
raised two 
basic issues in his decision. First, 
he set a price (20.5 cents per Mcf) 
much higher than the initial price 
set by the FPC for that area in the 
area pricing policy statement of 
last year. Second, and more im- 
portant, he justified the higher 
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price not on cost or other stand- 
ards, but on the value of the gas 
and the need of interstate consum- 
ers for it, along with its induce- 
ment to exploration. 

He admitted that there is nothing 
to show that the producer, Shell 
Oil, will not receive ‘“‘windfall” 
profits at the price he urged be 
approved. But he noted that the 
contract would not mean higher 
prices to the pipeline (Panhandle 
Eastern) customers. 

This type of value or commodity 
pricing, rather than cost pricing, 
appears to be in direct conflict with 
the philosophy of Chairman Swid- 
ler. The new chairman insists that 
producers are utilities, which 
means that their product normally 
would be priced on the basis of 
cost and their profits (as far as 
natural gas is concerned) on utility 
rate of return. 

Weston rejected several of the 
FPC staff’s major recommendations 
in the case: That the price be set 
at the area ceiling of 15 cents; that 
there be no allowances for fringe 


benefits, and that Shell’s plan to 
deplete the field in 15 years, rather 
than the 20 or 22 period considered 
more normal, be disapproved. 

The Examiner based his contro- 
versial decision on the fact that 
Shell had turned down five other 
offers for the gas at even higher 
prices but for a longer depletion 
time, and that prices must be high 
enough to prevent producers from 
selling gas locally or from shut- 
ting-in their gas, as long as the net 
price is fair to the consumer. 

The new commissioners also in- 
herited two other highly contro- 
versial proposals when they took 
office. One would outlaw take-or- 
pay provisions over 80 per cent of 
permitted daily volume and outlaw 
certain contract-quantity clauses. 
The other would set standards of 
pipeline quality gas, adjusting 
prices only downward for gas below 
this quality, but not permitting 
upward adjustments for premium 
quality. 

The proposals have been strong- 
ly fought by the Independent Petro- 
leum Association of America, 
which says they would cause seri- 
ous injury to the gas producers and 
ultimately to the consumer. 2 





REGULATORY TRENDS 


quirements equally with advocacy 
of immediate action to that end. 

Hence this record cannot be 
considered deficient because it con- 
tains no evidence of advocacy for 
immediate overthrow. 

“Since the evidence amply 
showed that Party leaders were 
continuously preaching during the 
indictment period the inevitability 
of eventual forcible overthrow, the 
first and basic question is a nar- 
row one: whether the jury could 
permissibly infer that such preach- 
ing, in whole or in part, ‘was aimed 
at building up a seditious group 
and maintaining it in readiness for 
action at a propitious time... the 
kind of indoctrination prepara- 
tory to action which was con- 
demned in Dennis.’ * * * On this 
score, we think that the jury, * * * 
was entitled to infer from this 
systematic preaching that where 
the explicitness and concreteness, 


Continued 


from page !2 
of the sort described previously, 
seemed necessary and prudent, the 
doctrine of violent revolution— 
elsewhere more a theory of his- 
torical predictability than a rule 
of conduct—was put forward as 
a guide to future action, in what- 
ever tone, be it emotional or cal- 
culating that the audience and oc- 
casion required; in short, that ‘ad- 
vocacy of action’ was engaged in. 
“The only other question on this 
phase of the case is whether such 
advocacy was sufficiently broadly 
based to permit its attribution to 
the Party. We think it was. The 
advocacy of action was not ‘spo- 
radic’ * * * the instances of it 
being neither infrequent, remote 
in time nor casual. It cannot be 
said that the jury could not have 
found the criminal advocacy was 
fully authorized and condoned by 
the Party. We regard the testi- 
mony of the witness * * * as in- 
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dicating a_ sufficiently systematic 
and substantial course of utter- 
ances and conduct on the part of 
those high in the councils of the 
Party, including the petitioner 
himself, to entitle the jury to in- 
fer that such activities reflected 
tenets of the Party. The testimony 
described 
States, including the teaching at 
some seven schools, among them 
the national Party school. The 
witnesses told of advocacy by high 
Party officials, including that of 
leaders of the Party in nine States. 
Futher, there was testimony that 
the Party followed the principle 
of ‘democratic-centralism’ whereby 
a position once adopted by the 


activities in various 


Party must be unquestionably ad- 
hered to by the whole membership. 
The conformity of the views ex- 
pressed and the terms employed 
in advocating violent overthrow in 
such States as Washington, North 
Carolina, Missouri, 
Virginia could reasonably be taken 
by the jury as a practical manifes- 
tation of ‘democratic-centralism.’ 
Another illustration of 
this principle could 


Colorado and 


concrete 
have been 
found in the circumstance that in 
almost 
speaker engaged in advocacy of 
violent overthrow, he not only ad- 
vocated violence to his audience 


every instance where a 


but urged others to go out and 
do likewise. All of these factors 
combine to justify the inference 
that the illegal individual advo- 
cacy as to which testimony was 
adduced was in truth the expres- 
sion of Party policy and purpose. 
“The requirement of Party im- 
putability is 
the record. 


adequately met in 


“The sufficiency of the evidence 
as to other elements of the crime 
requires no exposition. Scales’ ‘ac- 
tive’ membership in the Party is 
indisputable, and that issue was 
properly submitted to the jury un- 
der instructions that were entirely 
adequate. The elements of 
tioner’s 


peti- 
‘knowledge’ and ‘specific 
require no further 
discussion of the evidence 


intent’ 
beyond 
that already given as to Scales’ 
utterances and activities.” 
Thanks to the United States Su- 
preme Court, the day of reckoning 
for Communists is here. Our law 
enforcement agencies can now give 
Communists their overdue punish- 
ment. B 
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from 0 to 100 Only a 
single range chart is printed. When 
other ranges of differential or sta- 
tic pressure are used, a multiplier 
factor must be placed in the orifice 
coefficient These factors, 
termed L-10 factors, are calculated 
from the following: (Differential 
range 100) x (Static range/100.) 


psia. 


factor. 


What are the pros and cons as to 
the use of either type of chart? 

1. Cost—Here the direct reading 
chart has a definite advantage. 
Since only a single type of chart is 
necessary for all meters of the 
same make, a considerable savings 
results to the printer which is 
passed on to the user. He can print 
the charts in large quantities with- 
Multiplicity of 
ranges in conventional charts re- 
sulting from combinations of sta- 
tic and differential elements forces 
higher printing cost. 


out fear of loss. 


2. Field use—In this area, we 
have a toss-up. Proponents of the 
conventional charts point out the 
advantage of the field men reading 
values of static and differential 
pressures without the necessity for 
conversion charts or tables. Many 
direct reading 
charts a handicap in the calibration 
of the instrument. Pointing to the 
use of the absolute scale on the d’r 


consider use of 


chart, they consider conversion of 
dead weight pressures read as psig 
There 


is the necessity also for setting the 


to psia a source for error. 


static pen on the assumed atmos- 
pheric pressure for d/r charts while 
the use of conventional charts per- 
mits the field man to place the sta- 
tic pen on the zero line with zero 
pressure. 

Combating these points, the ad- 
vocate of the direct reading chart is 
quick to mention that calculation of 
flow can be easily and quickly per- 
formed by the man 
charts. 


using d/r 
Flow is obtained as the 
product of the static and differen- 
tial values multiplied by the orifice 
coefficient. He will also point out 
that there exists no possibility of 
placing the wrong chart on a meter 
as with the conventional charts. 
(Most correct 
identity of each chart by use of a 
stamp attached to each 
meter containing 


companies insure 


rubber 


necessary code 


data.) There remains, however, 
that the field man must have con- 
version tables or charts available if 
he wishes to know the value of the 
differential or static pressure. 

3. Office use—It is in the office 
that we detect the greatest area of 
disagreement as to the advantages 
and disadvantages of the two types 
of charts. 

Conventional charts permit rapid 
and accurate reading of the differ- 
ential and static pressures for use 
in applying RN&E and supercom- 
pressibility factors, we are told. 
Again, it is pointed out that static 
pressure spring changes can be eas- 
ily detected by simply observing 
the range of the chart. 

On the other hand, there are ad- 
vantages from use of the direct 
reading chart. Most companies use 
integrators for determining the 
correct chart extension. These ma- 
chines must be checked daily on 
each chart range for conventional 
charts to assure integrator accu- 
racy. Tests for differential and sta- 
tic readings are run at several cam 
positions and adjustments made as 
required. Since there is only one 
chart range with the direct reading 
chart, only a single check of the 
integrator is required. When using 
conventional charts, there is one 
other adjustment for set-back that 
must be made on the integrator 
each time the static range of the 
Should the inte- 
grator operator fail to have the 
proper set-back adjustment for the 
range charts being integrated, an 
erroneous extension will be ob- 
tained. Chart integration in most 
companies is the weakest link of 
measurement 


charts changes. 


calculations — the 
charts are integrated only once, 
only very few are verified. The set- 
back adjustment once set for di- 
rect reading charts is never 
changed as long as d/r charts are 
being integrated. 

However, in conclusion, each com 
pany has its own problems and its 
own requirements—where conven- 
tional charts are ideal for the oper- 
ations of one company, the direct 
reading chart may meet the needs 
of another. There are advantages 


and disadvantages resulting from 
the use of either. & 
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inders from the water. 

Now, shedding our sea legs, let’s 
get back to some other types of 
transducers. We have accelerome- 
ters, vibration detectors, and pres- 
sure indicators, not forgetting 
temperature indicators. All of 
these work as analog devices and 
this has served very well for many 
years. However, we now transmit 
more and more information in dig- 
ital form, and what we need now 
is something we don’t have; that 
is, devices which operate with di- 
rect digital readouts. 

This is particularly needed in 
pressure transducers. The National 
Inventors Council lists this as 
something urgently needed for the 
Military and apparently there is 
no easy solution. 

While on the subject of pressure 
transducers, and we wish to meas- 
ure or to use a pressure variation 
of a relatively small amount com- 
pared to the steady-state operating 
pressure, we should not overlook 
the differential transducer. As you 
know, variation of a few pounds in 
the 1000-psig operating pressure 
of a gas line is only a very small 
percentage of the total, and ex- 
tremely weak output signals will 
be transmitted by a 1000-psig op- 
eration transducer which is vary- 
ing in pressure transients of only 
a few pounds. This means that a 
very high gain amplifier must be 
used and that means a potentially 
unstable device. 

Control Corp. licked this in the 
design of its “Surgetrol’ com- 
pressor surge control device by 
using a_ differential transducer 
tapped into a 1000-psig operating 
pressure line, in a manner in which 
the Surgetrol amplifier read the 
low amplitude pressure variations 
across a 50-psig differential trans- 
ducer instead of the 1000-lb oper- 
ating pressure. As you can see, a 
plus or minus 1-lb pressure swing 
is a much higher percentage of a 
50-lb steady-state pressure than it 
would be of 1000-lb. Fig. 1 shows 
this scheme. 

This same technique could be 
used for recording of reciprocating 
compressor surges, or other small 
rapid variations of pipeline pres- 
sure. LS | 
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Here's how to solve pipeline 
floatation problems... 


Use the Chance Field Service Plan... the surest, easiest, most 
reliable, and least expensive way to anchor pipelines. You'll cut 
costs about 85% by using Chance Screw Anchors and tie-down 
brackets. And, you can have the whole project engineered, in- 
stalled, and tested by qualified technicians at far less cost than 
counter weighting. 

By making soil test probes, Chance engineers can tell you where 
anchors should be used, the sizes needed, and the proper depth. 
To learn how you can get the whole anchoring job done quickly, 
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The SWECO “SWEEGEE”* is used in pipe- 

lines for removal of water after hydrostatic 

tests, removal of sand and debris, and for 

purging of air. The “SWEEGEE” will per- 

form virtually all functions of the conven- 

tional cup-type pig. The “SWEEGEE?” fits all 

pipeline jobs . .. gas, crude, product, and 

performs well in LPG service. 
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sures continuous, full-surface contact 

through bends, sags, valves and chill rings. 
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NEWae 


.. Improved parts 
improved meter performance! 


0 EXTRA LONG WEARING DELRITE 
VALVE COVER 
New design, new materials and new one piece DELRIN 
dome combine to give you more rigidity, eliminate 
chipping and breakage potential. Lighter weight re- 


duces friction to a minimum. Result — LONGER 
SUSTAINED ACCURACY! 


INDEX DRIVING MOVEMENT 
WITH PERMANENT, LEAKPROOF SEAL 





Two new money saving features! 

(a) Nylon worm & gear with lubricated bronze bearing 
on shaft reduces friction to absolute minimum, 
extends life, and eliminates wear. 

(b) Unique new Delrin Packing Unit (Stuffing Box) 
One piece unit saves on maintenance—is simpler 
and more economical to install. New design and 
fewer parts give permanent, leakproof sealing 
ability over a greater range of pressures. 


See for yourself how you can 
get even greater accuracy, and 
even longer trouble-free per- 
formance from your Sprague 
Gas Meters with these new 
parts. They work better, last 
longer, and are maintenance 
free. Now available on all new 
meters and for replacement in 
all sizes. 


These are the two latest ex- 
amples of Sprague’s continu- 
ing effort 
finest possible meters. Watch 
for more progress in the nea? 


s to bring you the 


future rom Sprague — spe- 
cialists in gas meter manufac- 
( ( 01 60 years 
uring for over 60 years. Cutaway of meter showing new Valve 
Cover & Index Driving Movement. 
Sprague Hard-Case Quality 
Means Long-Range Economy. 
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